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SECTION 1 


GENERAL INFORMATION 


1.1, DESCRIPTION 


The Scully 280 Series Recorder/Re- 
producer is a professional magnetic tape re- 
corer of the highest quality, designed primarily 
for use in recording studios, broadcast stations 
and other applications requiring exacting per- 
formance specifications. (See figure 1-1.) 


The complete unit consists of a tape 
transport mechanism and amplifier assembly. 
The equipment may be mounted in a standard 
19-inch equipment rack and is also suppliedina 
console or in a portable carrying case. 


‘The head configurations available in- 
clude monophonic full or half-track and two- 
track stereo for quarter-inch tape width, The 
280 is also available for half-inch tape widths 
{in two, three and four-channel configurations, 
Tape Speeds available are 3 3/4 - 7 1/2 ips, 
71/2 = 15 ips, Tape speeds of 15 - 30 Ips ean 
be supplied on special order. 


‘The electronics assembly of the 280 is 
mounted on a 3 1/2 x 19 panel, and the system 
is fully transistorized, CCIR equalization may 
be obtained when ordering. 


Figure 1-1, Models 280-2 and 280-4 Console Tape Recorders 


1.2. TECHNICAL SUMMARY 


TAPE SPEEDS: 3 3/4 - 7 1/2ips,71/2- 15 ips; 
other speeds on special request, 


MULTI-CHANNEL CONFIGURATIONS: 1/4 
inch, 1 or 2 channels; 1/2 inch, 3 or 4 
channels; other tape widths and ehan- 
nels on special request 


FREQUENCY RESPONSE: 2db 35 Hz to 18 KHz 
15 ips, +2 db 50 Hz to 15 KHz at 7 1/2 
Ips, +2db 50 Hz to 7.5 KHz at 3 3/4 ips. 


SIGNAL TO NOISE RATIO: Peak record to noise 
(B0Hz to 15 KHz band) using, 3M type 201 
tape or equivalent. 


Weighted Unwtd, 
71/2and1Sipsfulltrack. 70d 65 db 
Stereo or half track 65 db 60 db 


FLUTTER AND WOW 


15 ips: 0.08% RMS or better 
71/2 ips: 0.1% RMS or better 

3.3/4 ips: 0.2% RMS or better 

All components between 0.5 and 250 
Hz included, 


STARTING TIME: Tape reaches full play speed 
in 0.1 second, 


STOPPING TIME: Tape moves less than 11/2" 
after depressing stop (15 ips). 


TIMING ACCURACY: 99.9% 


REWIND TIME: Approximately 75 seconds for 
2400 foot NAB reel, 


REELSIZES: Upto 1141/8"; 14" on special order. 
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PRAL INFORMATION 


TAPE TRANSPORT CONTROLS: Power on and 
off, record, individual reel size 
switches, rewind, fast forward, stop, 
start, speed change switch, edit. 


AMPLIFIER CONTROLS 


Visible Controls: Record level, fune- 
tion switeh, monitoring and meter switeh, play 
back level, load termination switeh, 


Maintenance Controls: (located under 
dress strip): Noise Balance, playback equaliza~ 
tion, record equalization low speed, record 
equalization high speed, Linearity test pussh bat 
ton, linearity control, record-ealibrate, refer: 
ence set, bias adjust, bias calibrate, bias tuning 


PLAYBACK AMPLIFIER DISTORTION: Less 
than 0.5% total harmonic distortion at 
18 dma, 


EQUALIZATION: Follows NAB curves. Capstan 
speed switeh solects appropriate equal- 
ization. CCIR equalization available on 
special order, 


ERASE FREQUENCY: 60 KHz 
BIAS FREQUENCY: 180 KHz 


OUTPUTS: 4 or +8 dbm from 600-ohm bal- 
anced line, 


INPUTS: Bridging (600-ohm balanced or un- 
balanced line) microphone, low impe- 
dance (150-260 ohms). 


INPUT IMPEDANCE: 10K ohms, 


REMOTE CONTROLS: Record, rewind, fasi 
forward, stop, play. 


POWER REQUIREMENT: 117 volts ac, 50/60 
cycles, 275 watts. 


Side View 


Front View 


Figure 2-1, Deck Layout 


2.1, UNPACKING 


‘The tape transport and amplifier are 


hardware'bag, which will be found in the carton 
containing the transport mechanism. An in- 
struction manual is also contained in the ship- 
ping carton, 


2.2, MOUNTING 
‘The 260 is designed to fit ina standard 


‘The space requi 
transport and 3-1/2" for the amplifier, each 
unit extending 9” behind the panel. The recom- 
mended rack placement is for the amplifier to 
be mounted directly below the tape transport, 
or within the limit of the four-foot connecting 
cables. 


22.1, Rack Mounting 

a. Lift the transport mechanism out of 
the carton using the two shipping straps looped 
around it for this purpose, Remove straps. 

», Mount the transport in the equip- 


ment rack, using the panel mounting hardware 
supplied, Tighten securely. 


are interchangeable and maybe mount- 
ed on either shaft. 


and mount in rack below the tape 


maining amplifie 
numerical order. Amplifier channel markings 


INSTALLATION 


2.2.2, Mounting Consoles 


& Console eabincts are shipped in 
three containers — the console cabinet. the tape 
transport and the amplifier(s). Set the large 
carton on the floor, with the arrow pointing up. 
Open the large carton by slitting the tape, open- 
ing the flaps and removing the console cabinet. 
Set the cabinet upright onthe floor. Remove ri- 
ser from lower front of cabinet, Position elec~ 
tronics cabinet above riser andsecure with bolts 
supplied, 


b, Remove the cape transport mechan- 
ism from the carton, using the two shipping 
straps looped around it for this purpose. Re- 
move straps and mount transport into the cut- 
out on the top surface. Tighten mounting screws. 


¢, Mount amplifiers in the space pro- 
vided on the console, For multi-channel units, 
mount channel 4 at bottom and follow with re- 
maining units above it ir numerical order. 


d. Remove flywheels from hardware bag 


‘and mount on the respective capstan motor and 
stabilizer shafts. In some cases the flywheels 
are specifically marked for capstan or stabil- 
izer mounting. Flywheels which carry no mark- 
ings are interchangeable and may be mounted 
on either shaft. 


2.2.3, Carzying Case 


Carrying case models are furnished 
in two cartons, One carton contains the tape 
transport, completely mounted except for the 
flywheels. The second carton contains the am- 
plifier(s) mounted in carrying case, 


2.3. CABLE INTERCONNECTION 
(See figure 8-16. ) 


In mono units the interconnecting cable 
consists of the amplifier power section and the 
magnetic headsection. Inthe two-channel equip- 
ment, the cable consists of the requisite power 


aveune 
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Figure2-2. Interconnecting Diagram 
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INSTALLATION 


and head sections. Before assembling the units, 
consult the interconnecting diagram (fig. 2-3 ) 
for the proper installation ot cables, 


Connect the small plug P102 to the re~ 
lay panel under the tape transport and the large 
92-pin connector P605 to the back of the ampli- 
fier. In multi-channel units the 32-pin connec- 
tors are marked channel 1, 2, etc. to mate with 
their respective amplifiers, which are simi- 
larily identified, 


2.4. POWER CONNECTION 


For normal operation, connect the power 
cable from the AC power input connector on the 
transport mounted supply to a 115-120 volt AC, 
60-cycle power outlet to assure proper equip- 
ment grounding. 


2,5.  OUTFUT (See figure 2-3.) 


A female type XLR connector is sup- 
plied, This connector is plugged into the Out- 
put Receptacle J603, normally 4dbm into a 
600-ohm load, However, provision has been 
made for output level metering of -8 dbm. 


2.6. INPUTS (See figure 2-3.) 
2.6.1, Line 


A three-pin male XLR connector for the 
line input is required. It mates with "Line" 
Receptacle J€02 in the rear of the amplifier as- 
sembly. This balanced bridging line input has a 
nominal impedance of 10,000 ohms and is suit- 
able for bricging 600 ohm lines with nominal 
levels from -10 dbm to «10 dbm, 


2.6.2. Mierephone 


A similar three-pin male XLR connec- 
tor for the microphone input J601 on the rear 
of the amplifier assembly is also required. Any 
low-impedance microphone from 150 to 250 
ohms can be accommodated with nominal levels 
up to -30 dbm. The use of high-impedance mi- 
crophones is not recommended. 


2.7. REMOTE 


‘The Scully 280 Remote Control Unit, Cat~ 
alog 502210100 can be suppliedto provide remote 


operation in the Play, Rewind, Fast Forward, 
Stop and Record modes. The Record function 
‘operates after manual pre-selection of the line 
‘or mic mode on the amplifier panel. When the 
remote control unit is not being used, the dummy 
plug P103 must be plugged into the remote con- 
trol receptacle J103 on the tape transport con- 
trol panel. 


28. PHONES 


A phone jack for high impedance head- 
Phones is provided on the front of the amplifier 
panel. The phones may be used to monitor the 
Playback or reproduce output as well as the 
record amplifier inputs from the line or micro- 
phone input. 


2.9. LINE TERMINATION 


‘The Line Termination switch on the elec- 
tronics panel above the phone jack provides a 
600-ohm termination on the line output when 
the switch is in the ON position, The unit is 
unterminated in the OFF position, 


2.10, PERFORMANCE CHECKS 


After installation, a series of perform- 
ance checks should be made. Before proceeding 
with these, turn the amplifier mode selector 
switch to the DE-MAG position and de- 
netize the heads! No checks should ie 
‘vithout first doing this. 

The instructions for the performance 
checks listed below will be found In the Per- 
formance Checks and Alignment portion of the 
Electronic Section (Section V). 

1, De-magnetization of heads 

2. Playback level 

3. Playback alignment and 

frequency response 

4, Record alignment and 

calibration 

5. Overall record frequency 

response 

6. Record noise balance 

7. Erase adjustment 

8 Linearity adjustment 

9. Flutter and wow measurement 
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Figure 2-3. Rear of Amplifiers 
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SECTION 3 


OPERATING INSTRUCTIONS 


Figure 3-1.Tape Transport Control Panel 


a1, GENSRAL, 


The operating controls for the 260 
Series tape transports are located on the op~ 
erations control panel on the bottom of the tape 
transport mechanism (see fig. 3-1). These are 
from left to right, the AC Power Switch, Re- 
cessed Record Switch, Left and Right Reel Ten- 
sion Switches, Rewind, Fast Forward, Stop, 
Start, Capstn Speed Switch and Edit. Equaliza- 
tion is switched with capstan speed. 


The amplifier panel controls are shown 
infig. 3-2. From left to right, these are the 
Record Level Control (A), Function Switch (B), 
Monitor Switch (C), and Playback Level Control 
(D). The Record Indicator Pilot Light (F), VU 
Meter (G), Line Termination Switch (H), and 
Phone Jack (1) are also located on the amplifier 
control panel. 


Other amplifier adjustments, which are 
not normally made except when changing the 
type of tape ased or in servicing the recorder, 
are located underneath the panel dress strip 
(E). This s:rip may be removed by loosening 
the three captive screws. 


3.2, CONTROLS AND INDICATORS 


321, ‘Transport 
(Bee figure 3-1.) 


a. Power Switch— Electronic andme- 
chanical assembly power control. ‘The pilot 
lamps mounted in the STOP button on the op- 
erations control panel and the VU meter on the 
amplifier assembly are both illuminated when 
the AC Power Switch is in the ON position, 


‘ration Control Panel, 


b, Record—A red illuminated push- 
button controls the record function when the 
mode switch on the amplifier panel is in me 
LINE or MIC position, The button, together 
with the red record pilot lamp on the amplifier 
panel, remains illuminated as long as the ma- 
chine is in the record mode. 


Reel Size Switches for Left & Right 
neetg 2 these area pale Of double Tho 
‘Switches which permit individual adjustment of 
tape tension for 7 inch and 10-1/2 inch reals in 
Start mode only. This does not permit braking in 
Fast Forward or Rewind with dissimilar reels. 


a1 


d, Rewind — The left blue pushbutton 
awitch Operates the machine in the Rewind or 
Fast Reverse mode. 

e. Fast Forward—The rightblue push- 
button Switch operates the machine in the Fast 
Forward mode. 

f, Stop — The white illuminated push- 
button switch discontinues all operating functions 
when depressed. This button continues to be 
illuminated as long as the AC power switeh is 
in the ON position and thus acts as the tape 
‘transport pilot light, 

g. Start — A green pushbutton switch 
which controls tape motion in the play mode also 
provides power necessary for the RECORD 
function, 

be Capstan Speed Switch — This switch 
selects the ‘or Tow speed of the drive motor 
(normally a two-speec motor) and also selects 
the proper record and playback equalization in 
the amplifiers. 

i, Edit — A yellow pushbutton switch 
which, when actuated permits tape to move in 
the start mode without winding onto the takeup 
reel, The tape brake arm is also inoperative. 

. External drive to capstan motor — 
A socket 1s prOvIGed on, the-under side oF the 
relay chassis to allow external drive to the cap- 
stan motor, This can be used, 


(1) As a means of connecting a more ac- 
curate 60 cycle source to the capstan 
motor. This may be desired in instru- 
mentation type recording, and where the 
local power frequency is not reliable 


(2) To create special effects, by off speed 
playback or recording, or 


(3) For synchronous playback of film 
sound tracks. 


A 150 watt amplifier with an output im- 
pedance of 150 ohms is suitable for driving the 
capstan motor. (For intermittent operation 


OPERATING INSTRUCTIONS 


lower power amplifiers maybe used. The motor 
circuit is available on pins 1 and 8, pin 4 is 
common with one side of the AC line.) 


If connections are made to pins other 
than 4 and 8 the wiring should be checked for 
compatability before applying power, Not more 
than 1 amp should be drawn from pin 3, and not 
more than 2 amps total from pins 1, 3 and 7, 
Pins 5 and 6 provide 24 volts at 100'ma in the 
record mode, 


3.2.2. Electronics Assembly Front Panel 
Seiges=) 


a. Record Level — Provides for the 
control of the record amplifier level as indi- 
cated by the VU meter when the monitor switch 
is in the record position. 

bv, Function Switch — A five-position 
switch that selects MIC or LINE input for the 
record amplifier, SAFE to prevent accidental 
erasure, SYNC for channel synchronization 
capability, and DEMAG which isolates the mag- 
netic heads from the electronics, allowing the 
operator to demagnetize the heads without risk 
of transistor damage. The SYNC position is 
normally functional only on three and four chan- 
nel models. 

c. Monitor Switch — A four-position 
switch fhat selects the play or record electronic 
functions and allows visual monitoring of their 
respective levels on the VU meter. The third 
position provides audible monitoring of the rec- 
ord amplifier and visual monitoring of the re- 
corder bias level on the meter. The fourth po- 
sition provides anaudible monitoring of the play 
amplifier and a visual monitoring of the erase 
level. 

a. back Level — The Playback Level 
Control includes a Calibrate position for setting 
desired reference level. This is marked CAL 
on the dial of the playback level control. This 
CAL position is utilized in conjunction with the 
reference set trimmer, identified as REF SET 


uneimre ate ee SLT 
Ee ser “its — 


. Electronics Assembly Front Panel 


on the alignment and calibration control strip. 
The purpose of this is to allow a readily avail- 
able reference to operating level. In order to 
utilize this feature, turn the playback level 
control to the CAL position. Adjust reference 
tone from alignment tape toread "0" (or desired 
level) by adjusting reference set trimmer (REF 
SET). The playback level control can be ad- 
justed at will, with the opportunity to return in- 
Stantly to operating level by turning playback 
level control to the CAL position. Load ter- 
mination requirements remain the same. 


Alignment_and Calibration Adjust 
ments — Under ihe Trou cae areas ST ‘strip 
tened by three screws) are a series of controls 
that should no: be adjusted except by experienced 
operators, and then only when going through the 
complete test and check procedures on the ma- 
chine which are outlined below. These controls, 
reading from left to right, are Noise Balance, 
Playback Equalization, Low Speed Record Equal- 
ization, High Speed Record Equalization, Line- 
arity Test Pushbutton, Linearity Control, Record 
Calibration, Playback Level Reference Pot, Bias 
Adjustment, Bias Calibration, and Bias Tuning. 
A complete description of these controls will be 
found in the Alignment and Performance Checks 
portion of the Electronics section (Section V) of 
this manual, A combination alignment tool is 
furnished for these adjustments. 


3.3. OPERATING PROCEDURE 
9.3.1, Preliminary (See figure 3-3.) 


OPERATING INSTRUCTIONS 


as indicated in the tape threading diagram 
(fig. 3-3). Tape is properly Uireaded when tt 15 
between the Capstan and the Pressure Roller. 


b. Power — Power for all operations is 
controlled by the AC power switch on the op- 
erations control panel of the tape transport 
mechanism. 


c et ‘ration — The 
motion f the Lips Ts SoEROMEN By Rivas of the 
colored pushbutton switches on the operations 
control of the tape transport mechanism, The 


color coding of the buttons is: 
Record Red (illuminated) 
Rewind Blue 
Fast Forward Blue 
Stop ‘White (illuminated) 
Start Green 
Fait Yellow 


33.2, Playback (Reproducing) 


After properly threading the tape, set the 
Monitor switch onthe Electronics Panel to Play ~ 
back. Select the desired tape speed, and reel 
sizes by means of the Capstan Speed and Reel 
Size switches on the control panel. Press the 
green Start button. Note; With manually oper- 
ated tape lifter the tape lifter must be raised to 
its upper position. 


933. Bisorting 
Select the tape speed (this will automati - 


Figure 3-3, Tape Threading Path 


cally select the proper Record and Playback 
equalization) and set the monitor switch on the 
electronics panel to Ree. Press the green 
START buttonto start tape motion and then press 
the red RECORD button. When in Record, the 
red button is illuminated. The machine cannot 
be started by pushing the RECORD switch only, 
as no tape motion is controlled by it. The RE- 
CORD button will remain lighted as long as the 
machine is in the Record mode, The machine 
will drop out of Record if the machine is stopped 
or if the function switch is turned to the SAFE, 
SYNC or DE-MAG position, 


NOTE 


For manually operated Tape lifters 
only, the tape lifter control arm actu- 
ates’ a record interlock switch which 
makes it impossible to go into the re- 
cord mode if the tape is off the heads. 
If, when recording, the tape lifter arm 


OPERATING INSTRUCTIONS 


is used to lift the tape off the heads, 
the record function is not disabled (cut 
off). 


CAUTION 


Do not press the START button imme- 
diately after the STOP button is actua- 
ted when tape has been moving in a 
high-speed mode. Let the tape cease 
motion first or the pinching action of 
the pressure roller will cause tape 
breakage. 


9.3.4. Stopping the Unit 


SECTION + 


TAPE TRANSPORT 


4.1. 


4,1,1, Tape Drive 


‘The Model 280 Recorder /Reproducer 
‘employs a three-motor drive system — a two- 
speed hysteresis synchronous capstan drive 
motor and two induction-type torque motors. 
‘The capstan motor and the solenoid actuated 
pressure roller drive the tape at uniform 
speed in the reproduce, record, and edit modes. 
The capstan motor has two sets of windings to 
provide a high and a low tape speed, either of 
which may be selected by the capstan Speed 
Switch, located on the control panel of the tape 
transport. Forthe Model 280 with Motion Sens~ 
ing, or the Model 280/SP-14, also refer to Sec- 
tion 6A or 6B respectively. 


When the Start button is pressed, the 
capstan solenoid and brake solenoids are ener- 
gized. The capstan solenoid engages the rubber 
pressure roller to the capstan by means of a 
mechanical linkage, pressing the tape between 
the roller and capstan firmly. The capstan mo- 
tor provides the constant tape speed; constant 
tape motion is assured by the clamping action 
of the pressure roller. 


DESCRIPTION 


In the Fast modes (forward and rewind), 
the torque motors drive the tape and the cap- 
stan motor and pressure rollers are inactive. 
‘The motor acting as takeup runs with full yolt- 
‘age; the one on the supply side operates with 
low voltage so as to provide proper tape ten- 
‘sion and preveat a loose wind, 


Figure 4-1. 


4.1.2, Brake System (See figs. 4-1 and 8-1,) 


The Scully brake system is a disc type 
employing an electrically controlled differen- 
tial There is AC in the torque motors at all 
times, including the STOP position, as long as 
there is tape correctly threaded in the machine, 


Braking force is a function of the 
springs (3, 4). It may be adjusted by turning the 
adjusting screws (1, 2). The springs are nor- 
mally set so that they will just overcome the 
low AC voltage on the torque motors. In the 
play aud fast modes uf operation, the brake 
solenoids are fully energized, permitting free 
rotation of the reel tables. The brake shoe (6) 
is fastened to the solenoid plunger, but is free 
to align itself squarely against the rotating disc 
(5) which is integral with the torque motor. 


Mechanically, the takeup and supply as~ 
semblies are identical, There is no provision 
for mechanical braking differential as a func 
tion of rotational sense, The differential is ob- 
tained electrically by feeding reduced torque 
voltage to the reel motors when brakes are 
erergized (brake solenoids de-energized). 


With the brakes on in the Fast Fwd. 
mode, the takeup reel motor overcomes some 
ofthe braking force while the supply reel motor 
acds to the braking force, the differential being 
ottained from the rotation of the motors. 
opposite is true in the Rewind mode, 


The 


Disc Brake Outline 


4.1.8, Tape Tension 
‘The control system contains all the ele- 
ments necessary to provide proper tape tenston 
in all modes of operation, 


In the start mode, the voltage supplied 
to the torque motors is governed by the posi- 
tion of the individual reel switches, being either 
50 volts AC for small reels or 70 volts AC for 
large reels. In the fast mode, the torque motor 
Serving the reel acting as the supply operates 
under reduced voltage (35 volts) while the mo- 
tor for the reel acting as takeup receives full- 
line voltage from the power supply, 


NOTE: For half-inch tape, 70 and 90 volts are 
used instead of 50 and 70 volts, 


4.1.4, Reel Stabilizer Assembly (See fig. 8-1.) 


‘The reel stabilizer ass'y protects the 
tape motion over the heads by acting as a filter 
and minimizer of mechanteal transients in the 
tape transport, particularly those originating in 
the supply reel system. Oscillations (flutter) 
caused when tape motion is started are reduced 
by the absorbing acticn of the reel idler arm. 


4.1.5, Scrape Filter 


High frequency flutter, commonly called 
“scrape,” or FM noise, is caused by longi- 
tudinal vibration of unsupported lengths of tape, 
and {8 generally in the 3 to 5 ke range. It ap- 
pears as an unpleasant background noise when 
mid-frequeney ranges are recorded and re- 
produced. This FM scrape is materially re- 
duced by the introduction of a small-diameter 
rotating member into contact with the tape as 
close to the heads as possible. 


A high frequescy or scrape filter is 
located on the head assembly between the rec- 
ord and playback heads (see fig. 8-2), It is 
an integral part of the tape lifter arm, and is 
in longitudinal contact with the tape when the 
tape lifter is inoperative, 


4.1.6, Other Features 


The tape break arm absorbs starting 
loops and stopping shocks and actuates the 
tape break switch $108 located directly be- 
neath the arm under the panel. This switch 
stops the machine by deenergizing the relays 
and cutting of all AC power in the transport. 
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4.1.7. Control and Power Circuits 


(See figs, 4-2, 4-3 and 8-6.) 


All of the tape transport control power 
circuits are contained in the electrical control 
chassis which is mounted directly behind the 
tape transport main panel. This assembly also 
contains all the switches, relays, and capaci- 
tors which control tape transport operation in 
all modes. All motor assemblies and intercon- 
necting czbles plug into the chassis individ- 
ually. All high voltage ac connections are pro- 
tected, either in connectors or by covered 
relay: 


When not being operated by remote con- 
trol, dummy plug P103 must be inserted into 
the connector J103 on the control chassis, 


Tape transport controls, except the 
tape break switch $108, located under the tape 
transport main panel, are mounted on one edge 
of the control chassis and are accessible from 
the top of the machine through the Operations 
Control Panel. 


4.2 OPERATION (See figs. 4-2, 4-3, 8-6, 
Py 


4.2.1 Turn On 


Standby power is applied to the tape re- 
corder/reproducer ty actuating the POWER switch 


activates the internal power supplies, lights the 
STOP pushbutton lamp DS101, and lights all me~ 
ter lamps inthe electronics circuits. If tape has 
been threaded, the tape break relay K107 is also 
‘energized when the 24-vde control power supply 
(fig. 8-6) is activated. 


4.2.2. Start and Record 
4.2.2.1, Start 


When START button $105 is pressed, 
start relay K103 and capstan solenoid L103 are 
energized. The holding circuit is through the 
normally closed STOP switch S107 and relays 
103, K101 (rewind) and K102 (fast forward) . 
This circuit prevents the transport from being 
‘switched from the fast modes to play with con- 
sequent breaking, spilling, or stretching of the 
tape, 


CAUTION 


Do not press the START button imme- 
diately after the STOP button is actu- 
ated when tape has been driven at high 
speed. Let the tape motion cease or the 
pinching action of the pressure roller 
will cause tape breakage. 


NOTE 


‘The above does not apply to the Model 
280 (or 280/SP-14) with Motion Sens~ 
ing. 


Power reaches the torque motors through con- 
tacts K103 (21, 22) for the supply motor B103, 
and K103 (1é, 19) for the takeup motor B101. 
The ac voltage will be either 70 vac (high) or 
50 vac (low) depending on the position of the two 


tension switches $109, S110. Brake solenoids 


L104 (supply) and L105 (take-up) are energized 
by K103 (9, 10). 


4.2.2.2 Record 


‘The Record switch $106 on the tape trans- 
port control panel energizes the record relay 
K602, which permits bias and erase current to 
be fed to their respective magnetic heads. ‘The 
record lights DS102 and DS601 are lit when K602 
is energized. 


Record and playback equalization is 
‘switched with tape speed and both are controlled 
ty the capstan speed switch S114. This switch 
activates the equalizer relay K601 in the ampli- 
fier and provides for high - speed equalization . 
Low-speed equalization normally is provided by 
the relay when de-energized. 
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Figure 4-3. Model 280 DC Circuits — Simplified 


4.2.3 Rewind 


When the REWIND switch $102 is actu- 
ated, relay K101isenergized and holds via con- 
tacts K101 (6, 7) and the normally closed STOP 
switch, High torque (high voltage) is applied to 
the supply motor through K101, (21, 22); low 
torque (low voltage) is applied to the takeup mo- 
tor via K101 (18, 19). The brakes are released 
when brake solenoids L104 and L105 are ener- 
gized through K101 (15, 16). 


4.2.4 Past Forward 


When the FAST FORWARD switch $103 
is actuated, relay K102 is energized and holds 
via contacts K102 (6, 7) and the normally closed 
STOP switch. High torque (high voltage) is ap- 
plied to the takeup motor through K102 (18, 19); 
low torque (low voltage) is applied to the sup 
ply motor via K102 (21, 22). The same condi- 
{ious that apply to the Rewind mode now exist, 
but act in the opposite direction. The brakes 
are released when brake solenoids L104 and 
L105 are energized through K102 (12, 13). 


4.2.5 Stop 


When STOP button S107 is depressed, 
the brake solenoids and all relays are de-ener~ 
gized, The brakes are applied to both torque 
motors, The Scully system of providing differ- 
ential by the use of low voltage to the torque 
motors is obtained through the back contacts of 
the appropriate relays. 


‘The capstan motor B102 will continue to 
operate as long as there is tape on the reels and 
the tape is properly threaded, With no tape in 
the machine, the tape break switch $108 will 
‘open the circuit and cut power to the capstan 
motor by de-energizing the tape break relay 
K107. The low voltage ac on the torque motors 
for brake differential will also be removed by 
Ki07. 


4.2.6, Edit 


‘The edit function makes it possible for 
the operator to move the tape over the heads 
‘without having it taken up by the takeup motor 
(B101). This permits tape to spill freely out. 
In this moae, when the EDIT switch S104 is 
pressed, the edit relay K105 is energized, The 
hold circuit is the NC STOP switch $107 and the 
following relays: K103 (6, 7) (start), K101(5, 
6) (rewind), and K102 (11, 12) (fast forward). 


The supply brake solenoid L104 is ener- 


gized through K105(9, 10), releasing the brake . 
At the same time, the takeup brake remaias in- 
‘operative while K105 (8, ¥) open. ‘The capstan 
pressure roller solenoid L103 is energized 
‘through K105 (12, 13). 


Capstan motor B102 derives its 2ower 
through K105 (15, 26), bypassing the tape break 
arm relay K107 (9, 10), which is inoperative in 
this mode, 


Supply motor B103 receives normal play 
voltage through K105 (21, 22), while the takeup 
motor B10] is without power When K105 (17, 28) 
opens. 


4.2.7, Tape Break Arm (See figure 8-3.) 


‘The tape break arm connects to a nor- 
mally open microswitch, $108, located unde: 
neath the tape transport, When the tape is prop: 
erly threaded through the machine, the position: 
of the arm closes the switch and energizes the 
relay K107 which, in turn, passes power to the 
capstan motor B102 through K107 (9, 10) and 
passes low voltage ac to the torque motors B101 
and B103 through K107 (12, 13) to provide brak- 
ing differential. In the event of tape breakage 
or any malfunction that causes loss of tension 
on the tape arm, the tape break arm moves to 
the extreme position, opening 5108 which, in 
turn, de-energizes K107 and its circuits. When 
the tape is fully wound on one reel, the tape break 
arm moves to the extreme position, opening 
$108 which, in turn, de-energizes K107 and its 
circuits. 


4.2.8. Automatic Lifter 


4.2.8.1. Description 


The Model 280 Recorder/Reproducer is 
normally supplied with an automatic tape lifter 
and playback head hum shield. Separate solenoids 
operate the tape lifter and hum shield. (Man- 
ually operated lifter and head shield are also 
available. ) 


‘Operation with these twofeatures in var- 
ious recorder functions is summarized in Table 
L The automatic features may be overriden 
manually, if desired, as for cueing in fast 
modes. 


4.2.8.2. Operation 
A schematic djagram of the automatic 


tape lifter controls appears in figure 4-5, When 
the machine power is turned on, L101 pulls in 
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and the L101 plunger actuates the double-throw 
microswitch S111, which then connects the 40- 
ohm resistor #119 into the L101 solenoid eir~ 
cuit to reduce heating, 


‘When the Start function is activated, the 
start relay K103 opens its contacts (8, 9), and 
the solenoid L101 is de-energized. The play- 
back head hum shield is then positioned by a 
return spring on L101, The tape lift solenoid 
L102 is not operative in this function, 


In either the Fast Forward or Rewind 
mode, L101 is energizec by K103 (8, 9). Micro- 
switch S111 is actuated and tape lift solenoid 
L102 is energized by contacts 9, 10 of K101 or 
K102, 


TABLE I. OPERATION OF AUTOMATIC 
FEATURES 


Power on, trans- 
port in STOP 


Start and Record 


Fast Forward and 
Rewind 


Edit 


4.2.9. Manual Tape Lifter 


On a Model 280 Recorder /Reproducer 
with a manually operated tape lifter, a micro- 
switch S112. operated by the tape lifter linkage 
is used to lock out the Record mode while the 
tape is off the heads. 


If, when recording, the tape lifter arm 
1s used to lift the tape off the heads, the Record 
function is not disabled, The STOP pushbutton 
must be actuated for this to occur. 


4.3 HEAD ASSEMBLY 


The Model 280 Recorder /Reproducer 
normally comes equipped with a complement of 
three heads: erase, record, and playback. The 
heads are individually mounted on their own 
bases. The erase and record head mounts are 
identical and the playback mount is similar but 
provides shielding in the form of amu metalcan. 
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‘The record, playback, and erase head mounts 
contain the azimuth as well as the zenith and 
height adjustment screws. 


All of the heads are mounted on the top 
plate (bridge) of the head assembly for easy ac- 
cessibility. Head rotation adjustments are made 
by loosening the single screw mounting that fas- 
tens the head to the bridge sufficiently to turn 
the head. 


‘The Scully 280 head assembly can be 
changed as a unit, or individual heads can be 
replaced, Each head has plug-in connectors, 
and has been pre-aligned. 


4.4. MAINTENANCE 


4.4.1, Cleaning 


Clean the capstan, tape guides, head 
Jace, and pressure roller every two or three 
days, or daily if the usage is great. Use head 
cleaning solution to clean the head face and all 
other guide elements. Isopropyl! alcohol is ac- 
ceptable for this purpose. Use a clean swab 
‘stick or clean, lintless cloth on the head face, 


4.4.2, Lubrication 


The recommended oil to be used is Scul- 
ly Lubricating Oil, Cat. 082000001 or a com- 
mercial equivalent. This Scully oil is available 
in 2-ounce containers, Acceptable commercial 
equivalents are Texaco Capella B or DTE me~ 
dium SAE 20. 


4.4.3. Capstan and Capstan Idler Bearings 


‘The capstan motor requires lubrication 
every 3 mouths, or after 1,000 hours of use, 
whichever occurs first. To lubricate, use about 
10 drops of oil inthe hole through which the cap- 
stan shaft protrudes. If the transport has been 
rack mounted, it is recommended that the cap - 
stan motor be removed and held vertically while 
being lubricated. Manually rotate the shaft to 
work the oil in. 


To lubricate the pressure roller bear- 
ings, the cap should be removed and two drops 
of oil placed on the pivot bearings. 


Carefully clean the capstan shaft and 


pressure roller tire with isopropyl alcohol to 
remove any trace of oil. 


Allother bearings in the transport are 


permanently lubricated sealed ball bearings and 
require no lubrication, 


4.4.4, Automatic Head Shield Assembly 


As indicated by inspection, the solenoid 
plunger (figure 8-4) may require periodic lubri- 
cation. Lubriplate or Dow Corning No. 44 may 
be used. A drop of oil should also be placed at 
this time on the solenoid hinge assembly. 


4.4.5, Manual Head Gate and Tape Lifter 
Assembly 


As indicated by inspections, the head 
gate assembly and its associated year assembly 
may require periodic lubrication. Lubriplate 
or Dow Corning 44 may be used. 


4.4.6. De-magnetization of Heads 


Te-magnetize heads regularly. Heads 
may become magnetized {or many reasons, 
‘such as improper use of equipment, electrical 
faults in the amplifiers, or by contact with mag- 
netized obj ‘Magnetization can result in an 
increased signal-to-noise ratio. 


4.5. ADJUSTMENTS 


4.5.1. Tension Posts (See figure 8-3.) 

The adjustment of tension post springs 
‘on both the reel idler tension arm and the tape 
break arm is made by loosening the aluminum 
collar on the arm shaft and rotating the collar to 
increase or decrease tension. In the case of the 
tape break arm, there aretwo collars, Be sure 
to loosen the set screw on the round one — not 
the collar with the flat. This adjustment can be 
made for both arms from the underside of the 
transport andis normally optimized {or best tape 
handling. The tape break arm should be set to 
operate the microswitch just before the arm hits 
its nylon stop. 


4.5.2. Brake Adjustments 


To adjust brakes (figure 4-1), proceed 
as follows: 


Place two identical empty 10-inch 
reels on the machine. 


b. Place a rubber band on the right- 
hand tape-break guide and loop it around the 
capstan speed switch so that the capstan motor 
will be running. 


¢. Release the brake springs on the sup - 
ply reel motor by loosening the lock nut and 
‘screwing the acorn nut toward the brake sulenuid . 
Turn nuts equally until the reel begins to ro- 
tate. Then tighten the brake springs equally 
until the rotation of the reel motor stops. Fin- 
ally, tighten the brake spring adjustment screw 
ene additional half turn. Follow the same pro- 
cedure on the other reel motor. 


d. Press the START button and allow 
reel motors to attain maximum speed. Press 
the STOP button and note whether the reels come 
toastopatthe sametime. If they do not, tighten 
the brake springs on the reel motor that takes 
the longer time to stop. Repeat this start and 
stop procedure until both reels come to a stop 
at the same time. Tighten the lock nuts. 


CAUTION 


‘When lubricating the transport, allow 
nooiltoreach the felt brake pads. This 
‘would cause the brakes to slip and de- 
leteriously affect operation, 


4.5.3. Pressure Roller Adjustment (See tigure 


The pressure adjustment is made by 
meansof the nut at the end of the threaded rod, 
which provides the link to the solenoid and pre: 
sure roller arm. Tightening this nut increase: 
the roller pressure. Excessive pressure place: 
anunnecessary and undesirable load on the apper 
(sleeve) bearing of the capstan motor, and a 
Point is reached where further turning of the nut 
Will not permit the solenoid plunger to bottom . 
Atthis point, roller pressure drops rapidly, be- 
coming inadequate todrive the tape without slip- 
page. It is then necessary to back off the nut, 


The rubber pressure roller bearing has 
teen selected for minimum radial runout. ‘The 
radii of the inner and outer raceways of this 
bearing are larger than the balls; hence, some 
rocking freedom can be felt. This freedom al- 
lows the face of the rubber pressure rolier to 
become nearly parallel with the capstan and 
thereby minimize tape distortion from the scrub- 
bing action between these two components when 
engaged. The pressure roller adjustment pro- 
cedure is as follows: 


a, Thread tape on the transport using 
equal-size reels. Operate in Fast Forwardto the 
middle of the reel, 
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b. Slightly locsen the screw on the cap 
of the capstan idler. Also loosen the Allen set 
gerew on the capstan solenoid adjustment nut 
(below the top plate) 


¢. 40-5 Ib teasion scale should be at- 
tached fo the cap screw on the pinch roller 

Place the transport in the Piayback mode, then, 
while the tape is in motion, slowly pull the pinch 
roller away from the capstan shaft. Note the 
tension scale reading at the point where tape 


Figure 4-4. Rear of Tape Tr: 
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motion ceases. 


d. Adjust Ue capstan solenoid for the 
's on the tension scale 


2 - 15 ips: 4b 


1/2 ips: 3.5 lb 


e. Tighten the Allen set screw on the 
solenoid adjustment nut. Remove the scale and 
tighten the cap screw on the capstan idler 


LEGEND 


1, Pressure roller assembly 
with matched bearing 

2. Solenoid assembly (L103) 

3. Return spring 

4. Capstan motor assembly 
(Bi02) 


4.5.4, Reel Stabilizer Disassembly and 
Assembly . 


Lubrication of the reel stabilizer bear- 
ings is not required; however, if disassembly 
for service or bearing replacement is required, 
proceed as follows. See figure 8-1 for parts 
locations. 


Remove flywheel. 

b, Remove the mounting bolts from the 
stabilizer assembly on underside of the trans- 
Remove the bottom "C" ring. 

d. Remove the bottom plate. 

¢. Gently push shaft out, halfway. 

{, Remove inner "C" ring. 

Pull shaft with cap out slowly, 

h. Remove bottom bearing with inner 
spa ‘Top bearing may remain on the shaft 


when removed or can be pushed out using the 
shaft, Retain inner spacer for rear bearing. 


i, Reverse the above procedure to in- 
stall, 


4.5.5, Re Head Assembly Adjustments (See 


‘The head bridge assembly consists of the 
head bridge top plate(15, figure 8-2), tape guides 
(13), head moanting sub-plates(5, 11), playback 
head (10), and co-netic housing (8). It also con- 
tains the record head (6), and erase head (4) 


Azimuth is adjusted by means of the two 
round-head No. 6-32 screws (2) passing through 
access holes in the top plate (15) on either side 
of the center fastening screw (1). 


Zenith is adjusted by means of two No. 
6-32 Allen set screws (4) passing through access 
holes in the top plate (15) above and below a cen- 
ter fastening screw. Initially, when installing 
‘ magnetic head, the Allen set screws are re- 
teased so that the base of the head is brought up 
solidly agains: the head mounting sub-plate (5 or 
11) by tightening the azimuth screws. Turn the 
zenith set screws(4) until they make contact with 
the head base. From this point on, turn each 
zenith set screw an equal amount until proper 
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head height is reached. After the first half turn 
is made, the azimuth screws should be released 
‘by equal amounts to prevent the head base frum 
being excessively distorted. 


Tangency of the tape toa head is adjusted 
bby loosening the 10-32 socket head cap screw (1) 
above the center of the head in the top plate (15) 
and rotating the head for maximum signal, 


The erase, record, and playback head 
assemblies (3, 6, and 10) can be removed by un- 
screwing the 10-32 socket-head cap screw (1) 
and unplugging the head connector. The indivi~ 
dual stacks can be removed by loosening the 6-32 
azimuth screws (2), The entire head assembly 
can be removed for inspection by removing the 
three 8-32 flat-head screws holding the top plate 
(15) and unplugging the head cables. No realign- 
ment is required upon re-Installalion Wher nel= 
ther the azimuth nor zenith adjustment has been 


shanged, 


The tape guide rods (13) have two 1/8- 
inch diameter glass or carbide guides whica are 
cemented in1/8-inch holdes, To removea guide 
rod, itis necessary to remove the three No. 8~ 
32 flat head screws in the top plate (15) and lift 
the top plate assembly off the spacers. ‘The 
height of the guide rods should not be changed. 
When assembled, the bottom of the rod should 
touch the tape deck. The set screws (14) at the 
‘ends and front of the top plate (15) hold the rods 
in place. To assure proper positioning of the 
rods, loosen the set screws and push eaca rod 
as far down as it will go; then fasten withthe 
set screws, 


Azimuth alignment of the playback head 
sould be checked poriodically to assure con- 
tinued peak performance, (See Section 5.) This 
head is completely pre-installed at the factory 
‘andno changes are necessary except for the az~ 
imuth adjustment. Replacement stack assem- 
blies are supplied completely assembled andpre- 
aligned. Mounting (1) and rotation check only 
are required for installation. 


CAUTION 


‘On Model 280 manual head gate trans- 
ports, do not drive the tape in a fast 
mode with the head gate closed. This 
‘would result in excessive wearing and 
grooving of a magnetic head. 
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4.5.6, Automatic ‘Tape Lifter @ 
Unless the aucomatic tape litter and head of solenoids L101 and L102 and control the rate 
gate assembly (figure 8-5) has been disassem- atwhichthe solenoids open or close, An adjust- 
bled, the only adjustments that may be required ment screw at the rear of the dashpot may be 
are located on the air-dashpot assembly. used to make a rate adjustment. Clockwise ro- 
tation of the adjustment screws slows the solen- 
These dashpots are located on the rear 0id; counterclockwise rotation increases the rate, 

POWER SUPPLY (actuareo 
i) Lio) SOLEN. PLUNGER) +24 voc 


24 voc 


NOTE: MICROSWITCH SHOWN WITH GATE CLOSED 


Figure 4. 


Automatic Tape Lifter, Schematic Diagram 
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TABLE II, MECHANICAL TROUBLESHOOTING 


‘Symptom Probable Cause Correction 
STARTING 
Transport fails to start in 1, Blown fuse (power ac | 1. Replace fuse. Check that fuse 
PB., F. FWD, or REWIND or control de). does not blow again. 
(power on), 
2. Remote plug not in- | 2. Insert remote plug. 
serted. 
3. Tape not porperly 3. Rethread as shown in tape 
threaded around ten- threading diagram. 
sion arm. 
4. Capstan pressure 4. Rocker arm misadjusted, (Held 
roller fails to er by two set screws on pivot 
age capstan shaft. lever.) Loosen screws and rt 
‘This could occur in tighten after resetting pressure 
PB.) roller arm in proper position. 


Adjust roller pressure. 


5. Capstan motor not 5. Check that motor is plugged in. 


running. If so, suspect motor, or check 
wiring in base of plug. Check 
plug J103, 

6. Brakes do not re- 6. Motor not plugged in, If it is, 
lease on torque mo- check solenoid connections. 
tor(s). Check wiring in plug or base of 

socket. 

7. Torque motor doesn't | 7, Check motor capacitor, Spin mo- 
start. tor by hand; if starts, change 

capacitor. 

8. Failure inde section | 8. Check rectifier, filters, wiring, 
of power supply. and transformer T202. 

9. Relay failure. 9. Check START, F. FWD, and/or 


REWIND relay(s) (as appropri- 
ate). Replace faulty relay. 


Transport will not go into REWIND or F, FWD re- | Replace faulty relay. 
REWIND or will not go into | lay failure. 
F. FWD. 
TAPE BREAKS 
Tape breaks when transport | Improper or unequal Adjust brakes. 
is stopped in F, FWD or braking on supply or 
REWIND. takeup motor. 
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TABLE Il, MECHANICAL TROUBLESHOOTING (Cont) 


Symptom 


TAPE TRANSPORT 


Probable Cause 


Correction 


TAPE BREAKS (cont) 


Tape breaks and transport 
continues to run, spilling 
tape. 


TAPE SPILLS 


Tape spills when transport 
is in PB. or Record. 


Tape runs up or down cap- 
stan shaft. 


Tape fails to stop in P3., F. 
FWD, or Rewind mode. 


FLUTTER AND WOW 


Tape tension microswitch 
or arm not functioning 
properly. 


‘Takeup brake not releas- 
ing. 


Oil in shaft. 


Insufficient roller 
pressure un capstan 
shaft. 


Capstan not perpen- 
dicular to top plate. 


Motion sensor micro- 
switch S113 needs adjust- 
ment. 


t 


Dirt deposits on cap- 
stan shafts, pressure 
roller, stabilizer pul- 
ley, or heads. 


Low tape tension. 


Brakes dragging. 


Insufficient capstan 
roller pressure. 


Tape guide fingers 
misaligned. 


Heads not properly 
aligned. 


Defective capstan mo- 
tor (capstan shaft 
bent, bearing failure, 
ete.). 


Check tape tension arm adjustment. 
Check cam adjustment. If trouble 
persists, replace microswitch. 


Check solenoids. 


1, Clean with dry, soft cloth. 

2, Check capstan pressure roller 
sulenuid and adjustinent, Re- 
place if necessary. 


3. Realign motor perpendicularity 
with three motor mounting bolts. 


Adjust or replace $113 as required. 


1, Clean with dry, soft cloth. 


2. Check that reel tension switches 
are properly set. 

3. Check that supply brake 1s not 
dragging. Adjust brake if neces~ 
sary. 


4. Adjust pressure roller tensions 
or pressure roller link assembly. 

5. Check and reset properly. 

6. Align heads. 


Replace motor. 
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SECTION 5 


ELECTRONICS ASSEMBLY 


5.1, | GENERAL DESCRIPTION 


‘The electronics assembly of the Model 
280 Recorder is contained in a 3-1/2" x 19" x 
10" deep chassis. All adjustments are acces~ 
sible from the front panel. Those not commonly 
used are covered by the metal across the lower 
part of the panel. This strip is removed by 
loosening the captive screws holding it to the 
panel. The record and playback amplifiers and 
blas-erase oscillator sections are located on 
three etched boards and may be removed from 
the back of theassembly merely by pulling them 
Out, Only sol:d-state circuitry is used. A com- 
plete system block diagram appears in figure 
1, 


5.1.1, Record Amplifier (See figure 8-12, ) 


The record amplifier consists of a 
solid-state resistance-coupled amplifier, which 
brings Hive input signals up to the level re- 
quired for the recording. For microphone in- 
put, two additional stages are provided on the 
‘same printed circuit board. They are switched 
in by means of the mode selector switch S601, 
located on the amplifier panel. 


‘The tvo transistors which comprise the 
record amplifier proper, Q801 and Q802, use 
local feedback for stability and low distortion. 
CR 801 and CR802 are transistor-cased diodes 
used in the linearity extending circuit, See 
Linearity Control, paragraph 5, 1,5, 


1.801 in conjunction with C805 and the 
coupling network on the chassis L602 and C613 
form an impedance matching network between 
the collector of Q802 and the record head. This 
matching network favors the high frequency re- 
sponse so that a portion of the necessary record 
pre-emphasis is produced here. The remain- 
ing portion of the record pre-emphasis is pro- 
duced by the coupling network between the rec- 
ord gain control R603 and the base input of 
Q801. This equalization is coupled to the speed 
change switch S114, automatically selecting 
proper equalization for either speed. 


The microphone amplifier consists of 
Q853 and Q854. Both local and overall feedback 
are used here. One section of the record gain 


control varies the AC emitter resistance ot 
Q853 so as to reduce its gain for strong signals, 


‘This removes the limitation on dynamic range 
that presented a problem in the earlier stages 
of the art. 


5.1.2, Bias and Erase Oscillator 
figure 8-12. 


The bias oscillator card consists of two 
stages. Q701 is the 60 ke oscillator which drives 
the erase head. Q102 is a frequency multiplier 
which provides bias power at 180 ke to the re- 
cord head. By this means it is poosible to gain 
the advantage of efficient erasure with relatively 
Lttle heating of the erase head, plus the advan- 
tage ofa higher than usual bias frequency which 
leads to a higher signal-to-noise ratio. 


R701 and CR102 are a diode switch, 
permitting synchronization between the various 
oscillators of a multitrack machine while al- 
lowing one or more of the channels to be in a 
“non-record” condition with no chance of high 
frequency energy getting into the wrong places. 
When the machine is taken out of the Record 
mode by depressing the Stop or one of the Fast 
battons, the energy supplied to the erase and 
record heads dies out gradually over a period 
9! about 0.1 second. This is accomplished by 
the gradual decay of voltage across C619 when 
its supply is interrupted by the dropout of the 
record relay. 


‘The synchronization of bias oscillators 
ina multi-track machine is maintained through- 
‘out this period by the delay network consisting 
0:CR703 andC702 on the oscillator board. This 
delay network insures that the voltage which ac- 
tivates the diode switch CR701 and CR702 decay 
even more slowly than the voltage across C619. 


7703, the multiplier tank circuit, is 
tuned to resonance during factory adjustment 
and should not require any further attention, 
T7102 may have to be re-adjusted if an erase 
head of materially different inductance than the 
original is used, 


Itwill be noted that bias synchronization 
is accomplished on the primary of T701 for each 


seam 
sw omnte ste 


Figure 5-1. Model 280 System Block Diagram 


oscillator, This eliminates the possibility that 
vagaries originating in one oscillator may affect 
the operation of the other oscillators in a multi- 
track machine. It also eliminates the problem 
of noise balance control interaction between 
channels, 


Maving a bias auplifie: multiplier sep- 
arate from the erase generator permits bias 
adjustment potentiometer R617 to be a purely 
DC blas control. Thee is no problem of bias 
radiation from the wiring to this control, 


‘The network L702 and C713 in the out- 
put of the blas generator helps (with the bias 
tuning network L604 znd C617) to insure the 
purest possible bias waveform. Itwould appear 
that a noise balance cortrol is no longer needed 
with the arrangement. However, experience has 
shown that this control is useful in compensat- 
ingfor small residual magnetization of the rec- 
‘ord head, which is difficult to remove entirely. 
Any slight leakage in coupling capacitors C806 
and C807 between the record amplifier and the 
record head will have a very similar effect. 
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Therefore, the noise balance control introduces 
small flow of DC (less than 1/2 ma) through 
the record head for compensation, Any time the 
noise balance control nulls far from its center 
position, it should be assumed that the record 
head requires de-magnetization. 


9.1.3, Wiring on the Electronics Chassis 
ee gare 8-1 rr 


‘The electronics chassis contains atrans- 
istor, Q601, which, in conjunction with zener 
diode CR603, provides a source of well-filtered 
-18-v DC stabilized power for the cperation of 
all the sections of the electronics. In this way, 
minor variations of the AC line voltae are pre- 
vented from varying the amplifier geins and the 
bias level. 


5.1.4, Pl lifter (See figure 8-12.) 


‘The playback amplifier isa two-section, 
five-stage audio amplifier. The signal {rom the 
playback head, after high frequency equaliza~ 
tion, passes through the first section stages, 
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801 and Q902. These stages employ local feed- 
back for gain stability, distortion reduction and 
playback equalization. The signal then passes 
through Playback Level control R616 and Moni- 
toring switch $602 to the second, or monitoring 
section of the amplifier. This section has three 
stages —agrounded emitter stage Q903, followed 
by an emitter follower Q904 to provide drive for 
the complementary push-pull output transistors 
2905 and Q906, the output transformer T603 and 
feedback network. The signal from the output 
transformer feeds through the bias filter to the 
LINE OUT jack, monitoring jack and VU meter 
with its sensitivity setting network(+4or +8dbm). 
Amplifiers are normally supplied with the VU 
meter reading of zero corresponding to «4 dbm . 


5.1.5, Linearity Control 


In a properly adjusted tape recorder, 
nearly all the harmonic and intermodulation di 
tortion ie caused by the approach to saturation 
of the magnetic tape used. The Scully 280 uses 
@ linearity extending circuit which permits re~ 
cordings to be made at normal levels with greatly 
reduced distortion, or at somewhat higher levels 
without exceeding the usual amount of distortion . 


The record amplifier card contains two 
diodes, CR801 and CR802, whose forward con- 
ductance increases with signal level so as to 
minimize the drooping tendency of the overal 
transfer characteristics. This can be calle 
predistortion which is complementary to that 
which is inherent in the tape. It has the effect 
of cancelling out the distortion which would other~ 
wise be caused by the non-linear relationship of 
remanent flux on the tape to the audio-frequency 
driving current. 


‘As the voltage sensed by the diodes 
CR801, 802 increases above threshold in either 
direction, the diode conductance increases, cut- 
ting down on the amount of inverse feedback 
provided by emitter degeneration in Q802, and 
boosting the signal by the amount required for 
linearity. Now the shape of the compensation 
required is quite constant with changes in re~ 
cording head characteristics, oxide formulation , 
etc. However the threshold point will be shifted 
by a change in recording head sensitivity (new 
head of different inductance) or a major change 
of tape characteristic e.g. low noise to high 
output tape. Therefore the Linearity adjusting 
pot., R618 is provided so that the current level 
which corresponds to the "knee" of the transfer 
characteristic can be matched to the threshold 
voltage of CR801, 802 where the diode conduc- 
tivity starts increasing. 


This adjustment can be made most ac 
curately with a distortion analyzer, but, where 
one is not available, the optimum setting can be 
approximated by setting the pot. so that the 
diodes cause an increase of 0.8 db in the level 
of a single-frequency tone at peak record level 
as indicated on the playback VU meter. 


‘The linearization of the transfer charac- 
teristic produced by this adjustment is much 
more than this at the peak of the signal wave- 
form, of course, but 0.8 db is the indication 
produced on a normal (average responding) VU 
meter. 


5.1.6, Synchronization 


5.1.6.1. Description 


Three and four-channel half-inch Model 
280 recorders have built-in selective sync, per~ 
mitting owitching of any rocord channel to play 
Yack cueing function while recording on other 
channels. This enables the operator to monitor 
in exact synchronization with previously re- 
corded material on other channels. 


‘This circuit is standard on all three and 
four-channel half-inch Model 280 recorders and 
isavailable at extra cost on other models. Con- 
nections in multi-channel units with the sync 
feature are shown on figure 5-2. 


£.1.6.2, Operation 


Set the function switch $601 on the am- 
Flifier panel to SYNC position. All prev.ously 
recorded material on that channel may now be 
monitored in synchronization with material 
being recorded on other channels. 


CAUTION 


Be sure to switch function switch S601 
back tonormal microphone or line posi- 
tion when syne workis completed. Unit 
will not record in SYNC position. 


5.1.7, Power Supply (See figure 8-6.) 


The power supply provides two 24- volt 
DC outputs from the full -wave semiconductor 
ciode rectifiers, The control and transistor 
voltage sources have one common terminal 
coming from the center tap of the 48 - volt sec - 
ondary winding in transformer T202. There is 
additional filtering for the transistor electron- 
ies DC source in the amplifier assembly. 
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Transformer T201 is tapped to supply 
the AC voltages required for the various modes 
of tape transport operation, This method of 
making available the lower AC voltages avoids 
the additional heating normally encountered when 
large voltage dropping resistors are used. 


Both T201 and T202 are toroidal wound 
transformers. This contains their respective 
fields and materially reducesa major source of 
hum found in tape transport power supplies. 


The AC power switch disconnects both 
sides of the incoming AC power line, to assure 
complete isolation during servicing’ operation, 
Connector P201 plugs intothe relay control pan- 
el connector J101. 


The AC line and both of the 24 volt DC 
sources are individually protected by fuses. The 
fuse requirements in the power supply are as 


F201 117 volt AC line Samp 
F202 24 volt DC control 
voltage 5 amp 


F203 24 volt DC electronics 3. amp 


5.2, ALIGNMENT AND PERFORMANCE 
CHECKS 


The following is the complete list of 
alignment and performance checks that should 
be performedon the Scully Model 280 Recorderé 
Reproducer at the time the equipment is received 
and at any other time that such a procedure is 
desirable by the user. (See fig. 3-2 for 
location of controls ou Electronics Assembly. ) 


1, Demagnetization of heads (5. 2. 2). 
2, Playback alignment and frequency 
response (5,2. 3). 
3, Record adjustments and calibration 
(5.2.4). These adjustments include 
overall frequency response and 
signal/noise measurement. 
Record noise balance (5.2.5). 
Erase adjustment (5. 2. 6). 
Linearity adustment (5. 2.7). 
Flutter measurement (5. 2. 8). 


sees 


In multi-track machines, these pro- 
cedures must be repeated for each channel. 
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5.2.1, Test Equipment Required 


‘Standard alignment tape 

Audio Oscillator, Hewlett Packard 
Model 200€ or equivalent 

AC Vacuum Tube Volt Mets Hewlett 
Packard Model 400D or equivalent 

Wave analyzer (if available) 

Band pass filter} 

piece: } (Ref. fyure 5-3, ) 

Flutter Meter, Sentinel FL-3-D, 
‘Micom Model 8100 or equivalent 

Alignment tool (Scully p/n 061008276) 


5.2.2, De-magnetization of Heads 


Belore de-magnetizing the heads, turn 
the function switch to the DEMAG position, The 
tape guides and capstan shaft should also be de~ 
magnetized periodically. 


5.2.3, Playback Aliesent and Play back 
‘Amplifier Noise 


a, Be sure the termination svitch on the 
amplifier panel is properly set before adjusting 
PLAYBACK LEVEL. If this is a multi-channel 
recorder, all of the following tests: should be 
repeated for each channel. 


b, Use a standard alignment tape at the 
high tape speed. 


£. Place the output selector «n the elec- 
tronics front panel at PB. Remove the dress 
strip (figure 3-2) for access to calitration ad- 
justments and place the PLAYBACK LEVEL 
control in the CAL position, 


d. Begin tape motion by pushing the 
START switch, and monitor the output with the 
external AC VIVM and speaker amplifier. 


e. As the first tone or reference is 
heard, adjust the REF, SET contro! (R627) for 
a zero reading on the VU meter. This now re- 
Presents a calibrated +4dbm output reference. 


1, Following the first tone on the stand- 
ardtape area series of tones at frequencies used 
for head and equalization adjustments. The 
second tone (15 kfz) is used for playback head 
alignment. Loosenthe single button head mount 
ing bolt slightly, and rotate the head until maxi- 
mum output is obtained. Once set, this rotation 
adjustment need only be checked periodically. 


Figure 5-2. Connections in Multi-Channel Machines 
with Sync Feature 


Visually check the heads (with hum shield down) 
to observe that the heads are perpendicular to 
the tape and also properly contored. If a zenith 
adjustment is required, see paragraph 4.5.5 
for the adjustment procedure, The slotted azi- 
muth adjusting screws (2) may now also be 
peaked for maximum output. 


g The playback equalizer (R619) is to 
be adjusted at 10 kHz for 0 dbm. The following 
tones on the alignment tape are used to check 
the playback frequency response. 


NOTE 


When a standard full-track tape is 
reproduced by a half- or multi-track 
head, readings for frequencies below 
100 Hz will be higher than normal, 
due to "fringing effect.” 


Record Adjustments and Frequency 
nepones: 


a, Thread a ree! of blank tape of the 
type normally used in the recorder/reproducer. 
Place the unit In operation in the Record mode 
{n the high-speed range. 


b, Withthe machine inthe Record mode, 
check that the erase reading on the VUmeter is 
100% or better. (This corresponds to the zero 
point on the VU meter), Now switch the meter 
tothe BIAS position anc set the Bias Adjust con- 
trol (R620) for a convenient reading. Next, ro- 
tate the Bias Tuning control (C617) for a max‘ 
mum reading on the YU meter. Transformer 
1703, locatedon the bias card at the rear of the 
amplifier, may also be peaked at this time. 
(Use the alignment tool supplied. ) 


c. Apply @1009-Hz tone into the record 
amplifier at a O-dbm reference level on the VU 
meter. (The monitor switch must be in the PB, 
position.) Adjust the BIAS ADJUST pot (R620) 
for a peak reading. At 7-1/2 ips, use a 400 Hz 
tone and at 3-3/4 ips use a 250 Hz tone. 


d. Sweep the oscillator to 15kHz. Check 
the recordhead for rotation and azimuth adjust= 
ment. Peak for maximum output. (If not pre- 
viously checked, playback head rotation may also 
now be optimized.) Reset the oscillator frequency 
to 1 kHz. 


Switch the VU meter to the BIAS po- 
sition, “Adjust the BIAS CAL, pot. (R621 for a 
(0) zero reading on the VU meter. 
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{, Switch the VU meter tack to PB. 
Adjust the RECORD LEVEL control for a (0) 
zero VU neter reading, Switch the VU meter 
to REC. , and adjust the RECORD CALIBRATE, 
pot (R606) so that it, too, produces a zero (0- 
dbm) reading on the VU meter. 


g- Sweep the oscillator to 10 kHz. Ad- 
just the high RECORD EQUALIZER (R610) for 
0 dm (15 ips). At 3-3/4 and 7-1/2 ips speeds, 
the input level should be dropped 20 db below 
the reference level to avoid tape saturation at 
the higher frequencies. Slowly swecp the oscil- 
lator from 18 kHz to 35 Hz (15 ips) and adjust 
the recordequalizer for best frequency response. 
For 3-3/4 ips machines, the procedure is the 
same as for 7-1/2 ips, except that the frequency 
for the maximum adjustment is 7.5 kHz. 


5.2.5, Record Noise Balance 


@. With the machine in the RECORD 
mode and the monitor switch in the PB. posi- 
tion, close the record gain control aad raise the 
monitor gain so that tape noise can 9e heard, 


b. Adjust the NOISE BALANCE control 
(R629) for minimum audible noise (popping or 
gravelly sounds). If a distortion analyzer is 
available, this adjustment canbe precisely made 
by recording a 1, 000-Hz tone while adjusting the 
noise balance for minimum distortion reading 
on the analyzer. 


¢ If the noise balance con‘rol will not 
reach a null, or if the null is more than 45 dex 
rees from the center position, one or more of 
the heads may be in a magnetized condition, 
This must be corrected before proceeding fur- 
ther. The bias card can also be checked for a 
symmetrical bias waveform. 


d. The overall distortion may also be 
measured at this time by recording a 500-Hz 
tone andmeasuring the second and third harmo- 
nics. Highsecond-harmonic output is a reliable 
indication of a magnetized head. 


5.2.6. Erase Adjustment 


a, Connect a 400-Hz filter in the output 
line feedinz the external AC VTVM \See figures 
5-3 and 5-4.) 


b. Record a 400-Hz tone al -10 db (+6 
dbm above 0 dbm on the VU meter). 
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@ BAL OR UNBAL, 
LINE INPUT SPEAKER AMP 
HEAD’ PHONES 


OSciLLISCoPE 
LINE INPUT EXTERNAL DISTORTION ANALIZER 
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280 ELECTRONICS ASS'Y EQUIPT 


NOTES 
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@ Figure 5-3. Model 280 Electronics Test Setup 
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Figure 5-4. Multifilter, Schematic Diagram 


¢ Rewind the tape. Turn the RECORD 
LEVEL control fully cow and operate the ma- 
chine in the RECORD mode. While observing 
the depth of erasure on the external ac VIVM, 
rotate the erase head for maximum erasure. 
Typical readings are (8-70 db (full-track), 67- 
68 db (half-track), and 65 db (quarter track). 


5.2.7, Linearity Adjustment Procedures 
NOTE 


‘This unit has been shipped with the lin 
earity control adjasted for optimum 
benefit. These procedures are pro- 
vided for servicing and information. 


5.2.7.1. Procedure No. 1. 


a, After bias and noise balance has 
been set, play back atest tape of standard op. 
erating level with the playback gain control set 
so the VU meter reads -6, 


1b, ‘Thread up ¢ reel of tape of the type 
to be used, put the machine in the record mode, 
and increase the input signal until the playback 
VU meter reads 0 on the scale. (A 1000-Hz. tone 
should be used), 


c. You are now recording a signal at 
peak record level. Depress the test pushbutton 
and note the drop in VU meter reading. This 
will be 0.8 db when the linearity adjusting pot. 
is properly set. 


d, If you get less than 0.8 db drop, ro- 
tate the LIN pot counterclockwise, increase the 
Record Gain, setting itsoasto keep the VU me- 
ter reading zero, and retest. 


e. If the VU meter drop-off is more than 
0.8 db when you depress the test button, rotate 
the LIN post clockwise, reduce the Record Gain 
80 as to keep the VU meter at "0", and retest. 


{. Record calibration must be reset af~ 
ter linearity adjustment is made. Thread up the 
test tape with standard operating level again and 
tring up the playback gain control to produce 
zero on the playback VU meter. 


g- Then, while recording 1,000 cps tone 
on tape of the type to be used, with the VU me- 
ter on Playback, set te Record Gain for the 
zero reading on the meter. A choice is now 
available to the user. You may either record 
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at normal levels, or at a higher level 
better sigral-to-noise ratio. 


b. If the linearity circuit ts to be used 
only toreduce distortion at normal levels, switch 
the VU meter to Record and set the Record Cal- 
ibration control so that the meter again reads 
zero, 


i, I itis desired to record at higher 
than normal levels so as to achieve a better 
than usual signal - to-noise ratio, then with the 
machine set upto record 1,000.cps tone at stan- 
dard operating level as described above, set the 
Record Calibration control for a reading of -2 
on the record VU meter. This will cause pro- 
gram peaks to be recorded 2 db higher than has 
been possible in the past, with no increase in 
distortion, and a 2 db increase in the available 
signal-to-noise ratio. 


2.7.2. Procedure No. 2 (Alternate Method) . 


‘The following linearity adjustment pro- 
cedure is less accurate than procedure no, 1 
above, but may be adequate and more convenient. 


a. After checking the Record frequency 
response, (paragraph 5. 2. 4), reset the test 
oscillator to 1,000 Hz at zero reference level 
on the VU meter. The meter selectcr should be 
set for the Playback mode, 


b. Turn the linearity control behind 
dress strip fully clockwise. Reset the Record 
level control to indicate -3 on the VI meter. 


¢. Turn the linearity control counter- 
clockwise until the VU meter again reads zero 
vu. 


d. Pressing the linearity test button 
should decrease the meter reading approxi- 
mately 0.4 db. 


NOTE 


If the equipment required to adjust the 
linearity circuit is not available, turn 
the LINpot. all the way clockwise. This 
will essentially de-activate the Circuit 
and leave a normally operating 1ecor- 
der- 


5.2.8, Flutter Measurement 


Periodic flutter measurement will give 
the user a good indication of the mechanical con- 
dition of the recorder. 
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a, Using the Sentinel FL-3D, Micom 
8100 (or equivalent), connect the 3-kHz output 
from the flutter meter to the line INPUT, Ad- 
just the RECORD LEVEL control for 0 dom. 


b. Operate the machine in the RECORD 
mode, adjust the PB. gain to 0 dbm, and con- 
nect the 3-kH2 output to the flutter meter. Cali- 
brate as required. 


¢, After recording on a portion of the 


tape, rewind and play back. Observe the flutter 
meter reading. Excessive flutter may be caused 
by adefective capstan motor (check lubrication), 
noisy bearings, improper capstan idler pres- 
sure, or low line voltage, 


d. When making flutter measurements 
at high and low speeds, it is important that the 
capstan motor be turned off and allowed to com- 
pletely stop before re~starting at the desired 
speed, 
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ECTION 6A 


MODEL 280 WITH MOTION SENSING 


6A1.1 DESCRIPTION 


The Scully Model 280 Recorder/Repro- 
ducer with Motion Sensing contains automatic 
tape motion-sensing circuits which permit any 
operator to control the equipment without dan- 
ger of tape stretch or breakage on STOP or when 
Switching from one mode to another. It is not 
necessary to wait for the motion of the tape to 
cease before initiating operation in a different 
mode. 


The motion-sensing circuits are located 
inthe relay control and tape deck subassemblies 
of the tape transport, 


Except for the motion-sensing provision 
and the use of an appropriately different remote 
control unit, the Model 260 with Motion Sensing 
is identical to the basic Model 280 described 
earlier in this manual, All of the differenci 
are covered in the remaining paragraphs of the 
present section, 


‘The remaining paragraphs of this section 
are direct substitutions for the similarly num- 
beredparagraphs in sections 1 through 5 of this 


manual, All other paragraphs in sections 1 
through 5 are wholly applicable to the Model 280 
with Motion Sensing, 


6A2.7 REMOTE CONTROL 


The Scully 280 Deluxe Remote Control 
Unit, Catalog No. $04210100-01, is required for 
remote-control operation of the Model 280 with 
Motion Sensing, See Figure 8-18 inthe Reference 
Drawings section for the schematic diagram of 
this remote control unit, (Other statements per 
taining to the remote-control feature, in para 
graph 2.7 of the basic Model 260 instructions, 
are equally applicable to the Model 280 with 
Motion Sensing. ) 


6A3.3 OPERATING PROCEDURE 


6A3.3.1, Preliminary 

a Tape Threading. Thread tape as 
shown in figure 6A-I, (The rest of the instruc- 
tions in paragraphs 3.3. 1 through 3. 3. 3 of this 
manual are equally applicable to the Model 280 
with Motion Sensing.) See also Figure 6A-2. 


Figure 6A-1. Photograph of 
Motion-Sensing Transport 


Figure 6A-2, Tape Threading Path 
(Model 280 with Motion Sensing) 
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6A3.3.4. Stopping the Unit 


Paragraph 3.3.4 in Section 3 of this 
manual applies to the Model 280 with Motion 
Sensing except for the following differences: 


a. If operation is started in the Play 
mode with notape threzded, it will be necessary 
to actuate the motion sensor (figure 6A-2) by 
hand to return the equipment to the Stop condi- 
tion, 


b, Once the machine is in operation, it 
Will not be necessary to wait for tape motion to 
cease before pressing the REWIND, F. FWD, 
or START button. 


6A4,1 TAPE TRANSPORT DESCRIPTION 


6A4.1.1, Tape Drive 


‘Any motion-sensing Model 280 employs 
a three-motor drive system -- a two-speed 
hysteresis synchronous capstan drive motor and 
two Induction-type torcue motors, The capstan 
motor and the solenoid actuated pressure rol- 
ler drive the tape at a uniform speed in the 
Playback, Record, and Edit modes. The cap~ 
‘stan motor has two sets of windings to provide 
a high and a low tape speed, either of which 
may be selected by the CAPSTAN speed switch, 
locatedon the control panel of the tape transport. 


When the START button is pressed, the 
capstan solenoid and brake sulenutds are ener- 
gized. The capstan solenoid engages the rub- 
ber pressure roller to the capstan by means of 
amechanical linkage, pressing the tape between 
the roller and capstan firmly. The capstan mo- 
tor provides the constant tape speed; constant 
tape motion is assured by the clamping action 
of the pressure roller. 


In the fast modes (Forward and Rewind), 
the torque motors drive the tape and the cap~ 
stan motor and pressure rollers are inactive. 
‘The motor acting as takeup runs with full volt- 
‘age; the one on the supply side operates with 
low voltage so as to provide proper tape tension 
and preven: a loose wind, 


6A4.1.2. Brake System (See figures 4-1, 
“6, and 8-8. ) 


‘The Model 280 brake system is basical- 
ly electrical, It consists of two solenoid opera- 
ted brake shoes for the supply and take-up tor- 
que motors, a sensing circult to recognize th 
direction of tape travel, and a resistance~capa~ 
citance delay network,’ Mechanical braking is 
usedonly to hold the motors in the stopped con- 
dition andto prevent free-wheeling of tape reels 
in the event of a power failure. 

Thesensing circuit consists of the sens- 
ing switch assembly (S113) which is located in 
the tape guidance system between the take-up 
motorandthe capstan idler, a pair of sensing 
relays K108 and K109 for logic control under 
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Figure 6A-3. Model 280 with Motion Sensing, AC Circuits - Simplified 


forward and reverse tape-travel conditions, an 
RC network, and a capstan solenoid relay K110 
which performs supplementary control functione 
for the active sensing relay. The brake shoe 
solenoids are L104 and L105 (figure 8-8) and 
the RC network consists of R121 and C124. 


In any mode except edit, the brake 
shoes are released by energizing L104 and 
L105 when tape-transport operation is initiated, 
Later, when the STOP button is pressed, the 
sensing circuit reverses the direction of tape 
travel by changing the voltage connections to 
the two torque motors. Meanwhile, the same 
circuit holds out the brake shoes until the tape 
has stopped and begun to move in the opposite 
direction When the opposite movement begins, 
L104, L105, and the torque motors are de~ 
‘energized, and the motors are braked During 
the tape reversal, full line voltage is applied to 
the appropriate motor and drag (holdback) volt- 
age to the other motor. This insures a smooth 
‘stop. At the start of the switching transt the 
RC circuit supplies coil current to the sensing 
circuit until the appropriate sensing relays are 
locked in, 


NOTES 


No sensing action is involved in 
the Edit mode. In this case, the 
take-up motor brake shoe’ re~ 
mains applied and the supply 
motor brake shoe is re-applied 
at the moment the STOP button 
is pressed. (See paragraph 
GA4.2.5.) 


Figure 4-1, Disc Brake Outline, 
inthe standard Model 260 instruc 
tions is equally applicable to the 
Model 280 with Motion Sensing. 
(There are no differences in tho 
brakes themselves. ) 


The sensing switch S113, which as- 
‘sumes either of two positions determined by the 
direction of tape travel, is the controlling ele- 
ment of the sensing circuit. Depending on its 
position, this switch energizes the forward 
‘sense relay K108 or reverse sense relay K109 
when the STOP switch S107 Is pressed. At that 
time, the RC circuit supplies the actuating vol- 
tage and prevents the brake-shoe solenoids from 
being de-energized before the sense relay op- 
erates. Once energized, the sense relay locks 
itself in and performs the appropriate voltage 
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‘switching for the two motors while also keeping 
the brake-shoe solenoids energized. When the 
tape begins to move in the opposite direction, 
the sensing switch moves to the opposite posi- 
tion, breaks the locked circuit, and returns the 
sense relay to its normally de-energized con- 
dition, This causes the brake-shoe solenoid 
circuits tobe opened as well as the voltage con~ 
nections to the two motors. 


The capstan solenoid relay K110 is 
energized at any time either sense relay is op~ 
erated, and shares the same locked circuit. 
For the functions of this relay and other sensing 
circuit details, see paragraph 6A4, 2. 


The mechanical adjustment of the brake 
‘shoes isnot critical, but should be balanced and 
set for easy cueing. 


GA4.1.3. Tape Tension 


The control system contains all the ele- 
ments necessary to provide proper tape tension 
in all modes of operation, 


In the start mode, the voltage supplied 
tothe torque motors is governed by the position 
of the individual reel switches, being either 50 
volts AC or 70 volts AC. In the fast mode, the 
torque motor serving the reel acting as the 
supply operates under reduced voltage (35 volts) 
while the motor for the reel acting as take-up 
receives full line voltage from the power supply. 


NOTE 


Paragraphs 4.1.4, 4.1.5, and 
4.1.6 of this manual are equally 
applicable to the Model 280 with 
Motion Sensing. Therefore, no 
counterparts of these paragraphs 
are provided here, 


6A4. 1.7. Control and Power Circuits 
(ee figures 6A-3, 5-6, and 8-8.) 


All of the tape transport control power 
circuits are contained in the electrical control 
caassis which is mounted directly behind the 
tape transport main panel. This assembly also 
contains all the switches, relays, and capaci- 
tors which control tape transport operation in 
ail modes. All motor assemblies and intercon- 
necting cables plug into the chassis individually. 
All high voltage AC connections are protected, 
ether in connectors or by covered relays. 


MOTION SENSING 


When not being operated by remote con- 
trol, dummy plug P103 must be inserted into 
socket J103 on the contro! chassis. 


Tape transport controls, except the 
tape break switch $108, are located under the 
tape transport main panel, are mounted on one 
edge of the control chassis, and are accessible 
from the top of the machine through the Opera- 
tions Control Panel. 


6A4.2, OPERATION 
(See figures €A-3, 8-6, and 8-8.) 


6A4,2,1, Turn On 


Standby power is applied to the tape 
recorder/reproducer by actuating the POWER 
switch $101 (fig. 8-8). In its ON position, this 
switch activates the internal power supplies, 
lights the STOP pushbutton lamp DS101, and 
lights all meter lamps in the electronics cir- 
cuits, On the activation of the 24-vde control 
power supply, the head shield solenoid L101 
is energized, whereupon the head shield im- 
mediately drops down and remains in the lowered 
position, At the bottom of its travel, the head 
shieldactuates the headshieldmicroswitch S111, 
which then closes one side of the tape lift sole 
noid circuit (L102) and places a resistor, R115 
in series with L101. This resistor protects the 
head-shield solenoid coils from being overheated 
whenthe machine remains at rest in the standby 
condition for an extended time. If tape has been 
threaded, the tape break relay K107 is also ener- 
gized when the 24-vde control power supply is 
activated. 


GA4, 2,2, Start and Record 
6A4.2.2.1, Start 


The START fushbutton switch S105 is 
used to start the movement of the tape for a 
playback or record cperation of the machine. 
‘This switch energizes the start relay K103 which 
then locks itself in through its own contacts 6 
and 7% The START lamp DS103 immediately 
lights when the START switch is pressed and 
remains lighted as long as the start relay is 
energized. Meanwhile, the following other 
events take place: 


The brake-shoe solenoids L104 and L105 
are energized through K103-15, 16, and remove 
braking friction from the take-up and supply 
drives. 
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The capstan solenoid L103 is energized 
through K103-9, 10 and engages the capstan 
pressure roller. The start torque relay K106 
is momentarily energized through K103-6, 7 but 
drops out when C122 becomes charged. Here 
the chargingtime constant is determined by C122 
and R116. "This action briefly applies full line 
voltage to the take-up motor via K106-18, 19, 
thus overcoming the inertia of the take-up reel. 


The head shield solenoid L101 is de~ 
energized by the opening of the normally closed 
start relay contacts 8 and 9. As the result, the 
shield is -eleased and mechanically sprung up- 
ward, and the head shield microswitch $111 re- 
turns to its original position, In this condition, 
S111 disconnects the positive side of the circuit 
to L102 andshorts out the limiting resistor R115 
‘on the positive side of L101. 


Sizce the coil of K103 is energized in 
series with normally closed contacts of the rb- 
windand fast forward relays K101 and K102 and 
normally open contacts of the tape break relay 
K107, the start relay drops out when the REWIND 
or FAST FORWARD pushbutton switch is pressed 
or when a tape break occurs. The start-relay 
dropout produced by the STOP switch S107 is 
discussed in subparagraph 6A4, 2. 6, 


6A4. 2.2.2. Record 


‘The RECORD mode switch S106 is inter~ 
locked with the start relay on K103-6,7. The 
START button must be pushed before the record 
mode can :ake effect in the amplifier. No tape- 
transport function is initiated or controlled by 
the record circnit. 


The RECORD switch S106 on the tape~ 
transport control panel energizes the record 
relay K602, which permits bias and erase energy 
tobe appliedto their respective magnetic heads. 
‘The RECORD lights DS102 and DS601 are lighted 
when K602 is energized. 


Record and playback equalization is 
switched with tape speed, and both are con- 
trolled by the capstan speed switch $114. This 
switch activates the equalizer relay K601 in the 
amplifier and provides high-speed equalization, 
Low-speedequalization normally is provided by 
the relay when de-energized. 


@ | 


REWIND 
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FORWARD 


Figure 6A-4. Motion Sensing Adjustment 


6A4,2.3. ‘Tapo Lift and Motion Sonsor 
‘Microswitches 


6A4.2.3.1, Tape Lift Microswitch 


‘The tape lift microswitch S112 serves to 
make a distinction between the start mode of 
operationandeither the reverse or fast forward 
winding mode, Inthe start mode (head shield up), 
the tape lift microswitch places an open circuit 
in the path of the capstan solenoid relay con- 
tacts K110-12,13, which then cannot energize 
the tape lift solenoid L102 on stop. In either 
winding mode (head shield down), $112is closed, 
This permits the closure of K110-12, 13 to keep 
Li02energized, and thus to continue to hold the 
tape away from the heads during the stop oper- 
ation, (See also 6A4, 2.3.2, 6A4.2.4, 6A4.2.5, 
and 6A4, 2. 6.) 


GA4, 2.3.2. Motion Sensor Microswitch 


‘The motion sensor microswitch $113 
serves to determine the direction of tape travel 
and to set the relay logic circuits for dynamic 
braking. As shown in figure 6A-3, a definite 
toggling action occurs in either the Forward or 
Rewind mode. Some slight overtravel normally 
occurs after the switch has been actuated, 


6A4.2.4, Rewind and Fast Forward 
6A4, 2.4.1, Rewind 
Pressing the REWIND switch $102 ener- 


gizes the rewind relay K101, which then locks 
itself inthrough its own contacts 6 and 7 and the 


normally closed contacts 14 and 15 of the fast 
forward relay K102. This applies full line volt~ 
age tothe tape supply motor (contacts 21 and 22) 
‘and holdback voltage to the take-up motor con- 
tacts 18 and 19). Brake shoes are released 
(15 and 16) and the tape Lit solenoid L102 is 
energized through K101-12,13 and the head 
shield microswitch $111; thereupon the tape is 
lifted safely away from the heads. The mi 
switch $111 insures that L102 is not energized, 
however, until the head shield has dropped be- 
low the tape path, since the shield has to be 
bottomed to actuate the microswitch and thus 
close the positive side of the tape-lift solenoid 
circuit. The sensing switch S113 assumes the 
appropriate position for reverse tape travel, but 
has no electrical effect at this time, 


6A4. 2.4.2, Fast Forward 


The effects of the FAST FORWARD 
switch $103 are similar to the rewind conditions 
just described, but have the opposite sense. In 
this case, the fast forward relay K102 is locked 
oa, full line voltage is applied to the take-up 
motor, and holdback voltage is applied to the 
supply motor. Brake shoes are released and the 
tape lift solenoid is energized as in the rewind 
mode, but the events are controlled by the fast 
forwardrelay. The sensing switch$113 assumes 
the opposite position, but (again) has no elec- 
trical effect at this time. 


6A4.2.5. Edit 


The EDIT pushbutton (switch S104) ener- 
gizes the edit relay K105 through normally 


closed contacts of the capstan solenoid relay 
K110, The edit relay then locks itself in through 
its own contacts 6 and 7 and applies drive volt- 
age to the supply motor through contacts 21 and 
22. Contacts 9 and 10 of K105 release the brake 
‘shoe from the supply motor, while contacts 8 
and 9 keep the take-up motor braked by open- 
ing the negative side of the circuit to L105. As 
the result, tape is immediately paid out from the 
supply reel without being wound on the take-up 
reel, (This allows the tape break switch $108 
to open and thereby disable the sensing circuit 
described in subparagraph 4, 2,6; however, no 
sensing is necessary in the edit mode.) Con: 
tacts 12 and 13 of the edit relay close to ener- 
ize the capstan solenoid L103. The capstan 
motor is energized through K105-15, 16, which 
bypass the now-open contacts 9 and 10 of the 
tape break relay K107, Contacts 18 and 19 of 
K105 place an effective short across the delay 
capacitor C124 to permit rapid discharge with 
a resulting quick removal of operating voltage 
{rom L104 at the time the STOP button is pressed; 
this causes the supply brake to be applied. 


6A4. 2.6, Stop 


‘The STOP switch $107 has two functions: 
‘one toopen he common for the mode-switching~ 
relay coils and the otter to operate the sense 
relays K108 through K110. The sense relays 
to be energized are determined by the position 
of the sensing switch S113, which depends on 
the direction of tape travel. 


6A4, 2.6.1. Start to Stop 


In the start mode, the tape travels fo: 
ward. Pressing the STOP switch de-energizes 
the start relay K103 ard energizes the reverse 
sense relay K109, The latter event is insured 
by the charge on C124 in the brake delay net 
work, which also keeps the brake-shoe solenoids 
energized during the switching transfer between 
tho two relays. The capacitor discharge is de~ 
layedby R121. The sense relay K109 then locks 
itself in through its own contacts 6,7 and 12,13, 
the sensing switch $113, and normally closed 
contacts of the rewind and fast forward relays 
K101andK102. Meanwhile, the capstan solenoid 
relay K110 is energized through CR109 and also 
locked in, In this condition, the brake-shoe 
solenoid feed circuit is switched from K103-15, 
16 toK109-12, 13; the normal run voltage is re- 
moved{rom both torque motors; full line voltage 
isappliedtothe supply motor, and holdback vol- 
tage is applied to the take-up motor. (See fig- 
ure 6A-3 or 8-8.) The capstan solenoid relay 
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contacts 9 and 10 and the start relay contacts & 
and 9 energize the ead sideld solewoid L101, 
while the start relay contacts 9 and 10 and cap- 
stan solenoid relay contacts 5 and 6 de-energize 
the capstan solenoid L103. Contacts 21 and 22 
of K110 close to discharge the start torque 
charging capacitor C122 immediately. As soon 
as the direction of tape travel is reversed, the 
sensing switch moves to the opposite position 
and thus breaks the sensing-relay holding cir- 
cuit at K109-6,7. This applies the brake shoes 
by de-energizing the brake shoe solenoids and 
brings the tape transport to rest, The tape stop 
obtained from the use of the STOP switch is 
‘smooth, and the reverse tape travel needed to 
reverse the sensing switch is quite small. 


6A4,2.6,2, Rewind to Stop 


When in the rewind mode, the relay 
KI01 is do-onorgized by the uso of the STOP 
switch $107, the rewind relay interlock contacts 
Band9 return to their normally closed condition 
and allow the sensing circuit to pass a pulse of 
current {rom C124 through the back contacts of 
the STOP button switch S107, Since the tape 
motion at this time is in the reverse direction, 
the forwardsensing relay K108 is energized and 
locks itself in through its own contacts 6,7 and 
12,13 and the sensing switch S113. Thereafter 
the circuit events are the similar to those des~ 
cribed in subparagraph 6A4.2.6.1. However, 
the capstan solenoid relay K110 is energized via 
R108, the rewind relay removes the full sine 
voltage from the supply motor, and the forward 
sensing relay applies full line voltage to the 
take-up motor. The brakes are applied and the 
tape transport rests when $113 breaks the cir- 
cuit to K106 at the time the tape begins to move 
in the opposite direction, While the holding 
circuit is actuated, the tape lift solenoid L102 
iskept energized by the switching transfer from 
K101-12, 13 to K108-12, 13, since the tape lift 
microswitch S112 is closed at this time. (See 
‘subparagraph 6A4. 2.3.1.) When the tape motion 
stops, the tape lift microswitch returns to its 
home position, 


6A4.2.6.3. Fast Forward to Stop 


In this case, the action is the same as 
described for Rewind to Stop in sub-paragraph 
GA4. 2.6.2. above, except that the fast forward 
relay K102 and reverse sense relay K109 are 
substituted for K101 and K108, the voltage 
‘switchingactions at the motors are interchanged, 
and the tape motions are in opposite directions. 


MOTION SENSING 


6A4. 2.6.4, Fast Forward or Rewind-Stop- 
Rewind or Fast Forwar 
Switching to the rewind or fast forward 
mode after the STOP button has been pressed is 
possible because the rewind or fast forward 
interlocking contacts (8 and 9) will open and dis- 
connect the sensing relay circuit and return the 
equipment to a normal winding mode. 


6A4, 2.6.5. Winding Mode to Start Mode 


To switch the machine from either wind- 
ing mode to the start mode, it is only necessary 
to press the STOP button and then the START 
button, This may be done in rapid succession 
because the machine will first come to a stop as 
previously described (subparagraphs 6A4. 2. 6. 2 
and 6A4. 2.6.3.) and then will immediately op- 
erate in the start mode. When the START but- 
ton is pressed while the tape is still in motion, 
the start relay is energized before the stop 
cycle has been completed. Inthis case, the head 
shield solenoid remains energized through the 
capstan solenoid relay contacts K110-9, 10, the 
tape lift solenoid remains energized through 
K110-12,13 and $112, and the capstan solenoid 
iskept de-energized by K110-5,6 until the sens- 


ing relays are normalized by the tape controlled 
action of $113. Meanwhile, contacts 14 and 15 
of K108 or K109 keep the start torque relay dis- 
abled, Whenthe sensing relays are normalized, 
the sense holding circuit is opened and opera~ 
tion begins in the start mode as described in 
subparagraph 6A4. 2,2, At that time, the cap- 
stan solenoid relay K110 releases the head 
shield solenoid L101 and tape lift solenoid L102, 
energizes the capstan solenoid L103, and re- 
moves the effective short from C122 and R116. 
Simultaneously, the sensing circuit closes the 
negative side of the current path to the coil of 
the start torque relay K106, and, since the start 
holding circuit is already closed, full line volt- 
age is momentarily appliedto the take-up motor. 


MECHANICAL TROUBLESHOOTING 


If the tape transport in the Model 280 
with Motion Sensing fails to stop when the STOP 
button is pressed, readjust the motion sensor 
$113 and check continuity through this switch 
(fig. 6A~-4). Readjust or replace, as necessary. 
For other mechanical troubleshooting sugges- 
tions, see table II in section 4 of this manual, 
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SECTION 38. 


MODEL 280/SP-14 


6B1.1 DESCRIPTION 


‘The Model 280/SP-14 Recorder/Repro- 
ducer is similar tothe basic Model 280 covered 
in sections 1 through 5of this manual, differing 
only in reel sizes and the improved control of 
tape tension. Early Model 260/SP -14 equip- 
ments are designed for 14-and 10-1/2-inch tape 
reels only, but later versions also accommo- 
date 7-inch reels. In the latest versions, sup- 
ply reels and takeup reels of unequal sizes can 
be employed :n any mode of operation. 


The following paragraphs cover the dit- 
forences between the Model 280/SP-14 and the 
basic Model 280, and correspond with the simi~ 
larly numbered paragraphs in sections 1 ~ 5. 
For equipments without motion sensing, all other 
paragraphs in sections 1 - Sare completely ap- 
plicable to the Model 280/SP-14, but figure 8-9 
in the Reference Drawings section should be 
used in lieu of figure 8-7. For equipments with 
motion sensing, additional differences are cov- 
red in section 6A, and figure 8 - 10 in the Ref- 
erence Drawings Section should be used in liew 
of figure 8-7. 


6B3.2 CONTROLS AND INDICATORS 


The REEL tension -selector switches 
($109, $110) on the tape deck of the Model 260/- 
SP - 14 are three - position switches that permit 
individual adjustments for 7-, 10-1/2-, and 14- 
inch reels, Any combination of reels may be 
used if the operating steps in paragraph 6B3. 3 
below are performed, 


6B3,3 OPERATING PROCEDURE 


a. Set REEL switches to the correct 
positions for the reels actually on the machine . 
Example: 


14-inch supply reel ~ Set to HI. 
(20-1/2-inch supply reel - Set to midposition) 
‘T-inch takeup reel - Set to LO. 


Do not change these settings while 
tape is in m 


c. When operating in the Fast Forward 
er Rewind mode and using dissimilar reels, 
braking must be accomplished by dynamic means 
tefore the STOP button is pressed. If in Fast 
Forward, slow -down the tape by pressing RE- 
WIND; then, when the motion is almost stepped, 
Fress the STOP button. If in Rewind, slow-down 
the tape by pressing F. FWD; then, when the 
notion is aimost stopped, press the STOP but- 
ton, 


NOTE 


If the 260/SP-14 1s equipped witn mo- 
tion-sensing provisions, you may dis- 
regard step c above and go to STOP 
immediately from either the Fast For- 
ward or Rewind mode, 


€B4. TAPE TRANSPORT 


The control system (figure 8-9 or 8-10) 
has allof the elements necessary to insure 9rop- 
ex tape tension in all modes of operation. (See 
also the simplified diagrams, figures 8B-1 and 
€B-2.) In the Start mode, the voltage supplied to 
the torque motors is governed by the position of 
the individual REEL switches, being eitker 50 
volts AC (7~ and 10-1/2-inch reels) or 70 volts 
AC (14-inch reels). In either of the fast modes, 
the torque motor acting as supply oporates under 
reduced voltage (35 volts AC); meanwhile the 
motor acting as takeup receives full line vollage 
(115 volts AC) from the power supply for the 14- 
inch or 10-1/2-inch REEL switch position(HI or 
MED) or 70 volts AC from the power supply for 
the T-inch REEL switch position (LO). 


NOTE 


Early Mode! 260/SP-14 equipments have 
twoposition tension selector switches. 


The START pushbutton $105 is used to 
start the movement of the tape for a Record or 
Playback operation of the machine, This switch 
‘energizes the start relay K103, which then locks 
icself in through its own contacts 6, 7. (See fig 
ure 6-B1.) Meanwhile the following other events 
take place: 


MODEL 280/SP-14 


‘The brake shoe solenoids L104 and L105 
are energized through K103-15, 16and 
remove braking frictionfrom the take 
‘up and supply drives. 


‘The capstan solenoid L103is energized 
‘through K103-9, 1and engages the cap~ 
stan pressure roller. 


‘The start torque relay K106is momen- 
tarily energized bet drops out when C122 
becomes charged. Here the charging 
time constant is determined by C122 and 
R116. This action briefly applies full 
line voltage to tke takeup motor via 
K106-18, 19, thus overcoming the in- 
ertia of the takeup re 


‘The head shield solenoid L101 is de- 
energized by the opening of the nor~ 
mally closed start relay contacts 8 9, 
and, as the result, the shield is 


leased and mechanically springs up ~ 
ward while the head-shield microswitch 
S111 returns toitsoriginal position. In 
this condition, $111 disconnects the 
positive side of the circuit to L102 and 
shorts out the limiting resistor R115 
on the positive side of L101. 


When the REWIND switch $102 is actu- 
ated, K101 is energized and holds in through its 
own contacts 6, 7 and tho normally closed con- 
tacts of the STOP switch. High torque is then 
applied tc the supply motor through K10121, 22 
and the REEL tension selector switch $109. For 
the HI (14-inch) and MED (10-1/2-inch) posi- 
tions, full line voltage is present. For the LO 
(7 -inch) position, 70 volts AC is applied. Low 
torque(3é volts AC) is applied tothe takeup mo- 
tor via K101-18, 19. The brakes are released 
when the solenoids L104 and L105 are energized 
through K101-15, 16. 


When the F. FWD switch $103 is actu- 
ated, K102 is energized and holds in through its 
‘own contacts 6, 7 and the normally closed con- 
tacts of the STOP switch. High torque is ap- 
plied to the takeup motor through K102-18, 19 
and the RERL tension selector switch $110, For 
the HI (14-inch) and MED (10- 1/2 ~inch) posi- 
tions, full line voltage is present. For the LO 
(7 inch) position, 70 volts AC is applied. Low 
torque(35 volts AC) is applied to the takeup mo- 
tor via K101-18, 19. The brakes are released 
when the brake solenoids L104 and L105 are 
energized through K102, 


A pair of plastic wind guards is 
supplied for use with 14-inch 
reels when fast rewind would 
otherwise cause an irregular tape 
pack, Install guards either abore 


or below the reels. 
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Figure 6B-1. Model 280/SP-14 DC Control Circuits - Simplified 
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Figure 6B-2, Model 280/SP-14 Tension Control Circuit - Simplified 


SECTION €C 


MODEL 275 SERIES REPRODUCER 


6C1.1 DESCRIPTION 


The Model 275 Series Reproducer is a 
high quality playback machine for use in record- 
ing studios, broadcast stations, and other appl 
cations requiring exacting performance specifi- 
cations. 


‘The tape transport is similar to that of 
the Model 280 covered in sections 1 - 5 of this 
manual except that there are no Record facili- 
tes. The Model 275 can be obtained with man- 
ual or automatic head shields and tape lifters. 
Playback head configurations and lape speeds 
are identical to the Model 280, 


The electronics assembly of the Model 
275, like that of the Model 280, is mounted on a 
3-1/2x 19-inch panel. It contains preamplifiers 
and power amplifiers, is fully transistorized, 
and differs from the electronics assembly of the 
‘Model 280 chiefly in the absence of recording 
clreuits. 


The following paragraphs cover the dif- 
ference between the Model 275 and the Model 
280, and generally correspond with the simi~ 
larly numbered paragraphs in sections 1 - 5 of 
this manual. Except for these differences, the 
instructions in sections 1-5 apply equally to 
the Model 276, but the following figures in the 
Reference Drawings section should be used in 
lieu of those listed opposite (below): 


For Model : 
27E See Indleviots 
Figure 8-11 Figure 8-7 
Figure 8-14 Figure 8-12 
Figure 8-15 Figure 8-15 
Figure 8-17 Figure 8-16 


6C1.2 TECHNICAL SUMMARY 


For the Model 275 tape transport, the 
technical summary in section 1, paragraph 1.2 
of this manual is applicable except for the speci- 
fications pertaining to reel sizes and the omis- 
sion of aRECORD control. Reel sizes up to 11- 
1/2 inches (rather than 11-1/8 inches) are ac- 
commodated in the standard Model 275 tape 


transport. (Fourteen-inch ree! accommodations 
can be obtained on special order.) For other 
specifications, the following list is substituted 
for the Model 275: 


TAPE TRANSPORT CONTROLS: Power on and 
off, monitor, individual reel size switch- 

rewind, fast forward, stop, start, 

speed change switch, edit, gain. 

PREAMPLIFIER ADJUSTMENTS (located on 
rear of chassis): Playback high frequen- 
ey equalization, preamplifier gain. 


PREAMPLIFIER DISTORTION: Less than 0, 5% 
total harmonic distortion at +18 dbra, 


‘MAXIMUM PREAMPLIFIER OUTPUT: +18 dbm. 


PREAMPLIFIER OUTPUT IMPEDANCE: 
600 ohms. 


POWER AMPLIFIER ADJUSTMENTS: (Located 
with tape transport controls). 


POWER AMPLIFIER DISTORTION: 1% total 
harmonic distortion at rated output, 


POWER AMPLIFIER OUTPUT: 3 Watts into 8 
or 16 ohms. 


POWER REQUIREMENTS: 117 Volts AC 50/60 
eyelea, 278 watts, 


6C2, 3. CABLE INTERCONNECTION 


For mono units, the interconnecting cable 
censists of the amplifier power section and the 
magnetic head section. In the two-channel ecuip- 
ment, the cable consists of the requisite power 
and head sections. Before assembling the vnits, 
consult the interconnecting diagram (figure 6C-1) 
for the proper installation of cables. 


Connect the small plug to the relay panel 
under the tape transport and the large 16-pin 
connector tothe back of the amplifier. In malti~ 
channel units the 16-pin connectors are marked 
channel i, 2, etc. to mate with their respective 
amplifiers, which are similarly identified. 
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Figure 6C-1, Interconnecting Cabling, Model 275 


52.6. INPUTS 


‘There are no inputs other than record~ 
ings on magnetic tape. 


6C3, OPERATING INSTRUCTIONS 


‘The operating controls on the Model 275 
are identical to those of the Model 280 with the 
exception of the omission of the RECORD switch 
($106) and Record lamp (DSi02). These have 


oc-2 


been replaced ty a recessed monitor jack and a 
monitor gain control. Ail other operating instruc- 
tions in section 3 of this manual are applicable 
to the Model 275. 


6C4. TAPE TRANSPORT 


Except for Record functions andthe des- 
criptior of the head assembly, the coverage in 
section 4 of this manual applies to the Model 
275. Tkere arenorecord functions and the head 


‘MODEL 275 


Figure 6C-2, Electronics Assembly Panel, Model 275 


assembly is equipped with only one active head, 
which is used for playback. This playback head 
4s identical to the basic Model 280 playback head 
described in section 4. Also provided with the 
Model 275 head assembly are twodummy heads . 


6C5. 1, ELECTRONICS ASSEMBLY 
(See figure 8-14.) 


The electronics assembly of the 275 Re- 
producer is a self-contained 3-1/2" x 19" x 10" 
deep chassis. Included in this unit are a pre- 
amplifier, preamplifier gain, high-frequency 
equalization adjustment, preamplifier output, 
interconnecting provisions, and a power ampli 
fier. A maximum preamplifier output of - 18 
dbm is available from the male XLR connector 
on the chassis. See figure 6C-2. 


6C5.2. PLAYBACK PREAMPLIFIER 


‘The playback preamplifier isa two-sec- 
tion, five-stage audio amplifier. The signal from 
the playback head, after high-frequency equal 
zation, passes through the first-section stages. 
These employ local feedback for gain stability, 
distortion reduction, and playback equalization. 
The signal then travels from the "preamp gain" 
control tothe second or line section of the amp- 
lifier. This portion of the amplifier contains 
three stages: (1) a grounded emitter stage, (2) 
an emitter follower to provide adrive for the 
complementary push-pull output transistors, and 
(3)an output t-ansformer and feedback network, 


‘The signalfrom the output transformer feeds the 
LINE OUT jack, the power amplifier, and the 
headphone monitor, 


6C5.3, POWER AMPLIFIER 


The power amplifier is a solid-state, 
plug-in module capable of supplying three watts 
of power into an 8-or 16-ohm speaker (speaker 
not provided), 


All voltage gain from this amplifier is 
derived from Q1001. From this point on, the 
carrent gain is provided by Q1002 - Q1005, which 
are connected asastandard symmetrical quasi- 
‘complementary output stage. Each of these out- 
pat transistors is mounted on its own heat sink, 
thuc providing the maximum thermal sesisuuie. 
With this, the best possible operating-point sta- 
bilization at high ambient temperatures results. 
It should be observed that neither of these heat 
sinks can be grounded. The upper transistor 
(1002) sink has a DC operating potential of 20- 
30 VDC. The heat sink of the lower output tran- 
sistor Q1004 has a voltage equal to one-hall that 
of the other heat sink, Q1002 +2 VDC. 


To insure minimum distortion of low- 
level signals, the output stage is operated as a 
cass ABamplifier. The quiescent collector cur- 
Tent at the output stage is normally 100 to 200 
ma. This can be checked by observing a volt- 
‘age drop of 0.1 to 0.2 voltacross the 1-ohm re- 
sistor R1001, 


SECTION 7 


MASTER PARTS LISTS 
Figure Guantity Per Assembly ommended 
and Ch] 2 Chl 2 ch] 2 ChlS Chl Ch Description Scully | Spares Qtyt 

Ref FT |1/27| 27| Qt | Part No. B | 
8-2 HEAD ASSEMBLIES 
1 Head assembly, full track |502010000-01 
1 Mead assembly, Single channet| 
1/2 track 02 
z Mead assembly, dual channel, 
2 track -03 
1 Head assembly, dual channel, 
quarter track 04 
1 Head assembly, three channel 05 
Head assembly, four channels -06 
(-15) 1} 1] 1] 2] 1] 1 | dead bridge assembly '502010100 
13 2/2] 2)2 Guide, carbide tape 1/4 inch |502010102-01 2 
2 | 2 | Guide, carbide tape 1/2 inch |502010104-01 
3] 3] a] 3] 3] 3 | screw, machine, 6-82 x 1/2 
(th) 051181625, 
2 6] 6] 6] 6] 6] 6 | screw, azimuth adj., 6-32 x 
1/4 Jos1150825 
4 6] 6] 6 | 6] 6 | 6 | screw, zenith adj., 6-32 x 1/4/051150865 
3] 3] 3] 3] 3] 3 | screw. tutton head, 10/22 x 
3/8 1051221295 
0 1a} a] a1] a] 1] 2 | tousing, co-netic '502010108 
7 r} a} a} a] 1] 2 | Fiter, ATL scrape '502010300-01 1 
2] 2] 2] 2] 2] 2 | Bearing, scrape filter 080073118 


7 For two resorders/reprodicers. The A quantities are recommended for ordinary support, The B 
quantities are recammended for heavy support (e g , overseas installations) 


MASTER PARTS LISTS 


Figure Guautity Por Assembly Recommended 
and T Eh] 2 Ch] 2 Ch] 2 Ch] 3 Ch] 4 Ch Description Scully | Spares Qtyi 
Ref fT | 1/27] 27 | oT Part No. A.B 

HEAD STACK ASSEMBLIES 
3 1 Erase, fall track 502280000-01 
1 Erase, 1/2 track 02 
1 Erase, 2 track -03 
1 Erase, quarter track -04 
1 Erase, 3 channel -05 
1 | Erase, 4 channel -06 
6 1 Record, full track 902240000-01 
1 Record, 1/2 track -02. 
1 Record, 2 track -03 
1 Record, quarter track 08 
1 Record, 3 channel -05 
1 | Record, 4 channel -06 
=10 1 Playback, full track 502250000-01 
1 Playback, 1/2 trace -02 
1 Playback, 2 track -03 
1 Playback, quarter :rack 04 
1 Playback, 3 channel 05 
1 | Playback, 4 channel -06 
a) Cable, head power, intercon- 
eet 1/2 1. '502149000-01 
aya Cable, head power, two 
channel 02 
1 Cable, head power. three 
channel -03 
1 | Cable, head power, four 
channel 04 
4] #| a] 3 Connector, head, {male 
(1108-3110) 035020902 1 
s| s| 3] 3 Connector, head, male 
(P108-P110) ‘035010901 1 


} For two recorders/reproducers. The A quantities are recommended for ordinary support. The B 
quantities are recommended for heavy support (e.g-, overseas installations). 


72 


MASTER PARTS LISTS 


Figure| Qty 
and | Per Description Scully 
Ret_| Assy Part No. 
44 |CAPSTAN MOTOR AND CAPSTAN IDLER ASSEMBLY 
“1 [Roller assy, pressure, 1/4 in. with cap, shalt, and 
matched bearings 501050200 1 
Roller, pressure 1/4 in., with matched bearings (service| 
replacement) '501030200-01 1 
Roller assy. pressure, 1/2 in, with cap, shaft and 
‘matched bearings 502050200 
Roller pressure, 1/2 in. with matched bearings 
(service replacement) 502050200-01 1 
Pressure roller arm assembly 502050400 
Bearing, pressure roller 080036225, 2 
Shaft, pressure roller, 1/4 in. 501050203 
Shaft, pressure roller, 1/2 in. 502050203 
Housing, bearing, pressure roller 502050100 
2 Solenoid assembly 026131518 1 
ISpring, return 502050309 
4 CAPSTAN MOTOR ASSEMBLY 
-3/4- 7-1/2, ips, 60 Hz, Ashland 502050600-01 
3-3/4 - 7-1/2, ips, 50 Hz, Ashland -05) 
7-1/2 - 15, ips, 60 H2, Ashland -02] 1 
2-1/2 - 15, ips, 60 Hz, Bodine =18) 
7-1/2 - 1 -04 1 
7-1/2 - 15, yi 
3-3/4 - 7-1/2 ~ 15 ips, 60 Hz, Beau =) 
Flywheel, cast tron 502050003 
Flywheel, machined 502050005 
Flywheot, aluminium 501050002 
8-1 TORQUE MOTOR ASSEMBLY 502060000. 
“1 1 |Rnob, hold down 046040003, 
2 1 |Hub, ‘reel centering ‘046040004 
“3 1 |Reel platform assembly 502060600 
4 1 | Plate, torque motor brake 502060301 
5 1 |Motor, torque 502060100 1 
“6 1 |Brake'dise assembly 502060500 1 
1 1 | Brake plate assembly with felts 502060400 2 
8 1 | Brake plate solenoid assembly 502060200 1 
Solenoid, brake 026131483, 1 
2 |Nut, brake spring adjusting 502060304 
2 |Spring, brake 502060303, 2 
2 — |Givide, teflon, rake 502080404 4 
2 | Connector, motor solenoid 035090213 
“2 | 4 [Connector 035090112 
-13 | 1 |Phunger, brake plate 502060405 1 
-14| 1 |Plunger, felt 502060203, 2 
}280/SP-14 only: 
Torque motor assembly (complete) '502060000-03} 
Torque motor assembly less brake assembly 502060100-01 
Platform, reel, with cork 501060606 
Scully reet knob assembly less platform and 7” center | 501060700 
[Spring for 1/8” ball 501060804 
7" center assembly, 01061000 
Spring 501061002 2 
JGuard, wind, plastic (10-1/2 and 14” reets) 502060800, 2 


} For two recorders/reproducers. The A quantities are recommended for ordinary support. ‘The B quanti- 
ties are recommended far heavy support (e.g-, overseas installations). 
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MASTER PARTS LISTS 


Figure | yy JRecommended 
and Per Description scully | Spares Qtyt 
Ref__| Assy Part No. ATSB 
a REEL STABILIZER ASSEMBLY 502030000-01 

“18 1 | Arm, Teel stabilizer tension —— 502030301, 
“16 1 | Guide, tape 1/4" 501030302 1 
“16 Guide, tape 1/2" 502030302 1 
AG Guide assembly, adjustable 502030400 
“17 1 | Pulley, reel stabilizer 502030201 
-18 1 | Spring, tension 502030102 
“19 1 | Collar, spring adjusting 502030103. 
“20 Shaft, ‘stabilizer 502030202 
“2 Bearing, reel stabilizer, top 080075031 1}2 
222 Bearing, lower 080031035 ra 
-, | Collar, bearing 502030503 
-23 | (1) | Retainer, lower bearing, curved 060131031 ata 
-24 | (1) | Retainer, tower bearing, flat 060133031 ata 
225 1 | Flywheel, cast tron 502050003 
el MANUAL TAPE LIFT ASSEMBLY 602010400 
26 ‘Tape lift togele assent 502010400 
~(20) Spring, leat 502010504 1 
ai Manual tape lift scrape filter assembly '502010300-01 1 
-28 Rod, guide, Pyrex 302010303 va 
29 Knob, dress 502010405 
AUTOMATIC TAPE LIFTER ASSEMBLY 
Knob, tape Wer 502010406-01 
Rod, ATL, glass 502010404-01 
Bumper, felt, large 502010415-01 
Plunger, solenoid 502010413-02 
ATL solenoid assy with plunger and linkage 502010400-01 
“15 Solenoid (1.102) with connector 502010430-01 1 
-16, 17 Airpot, tape lifter, with piston 077031250 1 
Switch, (microswitch) ($112) 930202022 
Bracket, microswitch 502010406-02 
8-4 AUTOMATIC FRONT HEAD SHIELD ASSEMBLY 
“1 Hinge o7e011601 
-(1) Nut, pena 502010605 
3 Front head shield assy 502010600 
0 Microswitch assembly 502010700 
-(9) ‘Switch (microswitch) 930202022 1 
Front shield solenoid assy with plunger and linkage 502010400-02 
“u Bolcnoid with connector 502010$30-02 1 
212 Airpot with piston 07081250 be 
Spring 502010408-02 
8-3 TAPE BREAK ARM ASSEMBLY 502160000 
“1 rm, tape 502160101 
2 Microswitch, tape break 30202011 1 
3 Guide, tape 1/4" 501030302 1 
Guide, tape 1/2" 50203030 1 
Guide, tape adjustable 502030400 
4 Bearing, sleeve 081003725 
5 Spring 502030102 
6 Collar, spring adjustment 502030103 


7 For two recorders/reprodicers. The A quantities are recommended for ordinary support. The B 
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quantities are recommended for heavy <upport (e.g, overseas installations) 


MASTER PARTS LISTS 


Figure | Qty [Recommended] 
and | Per Description Scully |_ Spares Qty? 
Ref_| Assy Part No. [A [|B 

oA-4 SENSING POST ASSEMBLY 502070000 

[Housing, bottom bearing 504070301 
Bearing 090073118 2 
Housing, top bearing 504070001 
Roller 502070201 
[Switch actuating collar 504070302 
Bumper, felt 504070306 
Limit screw assembly 504070305 
[Microswitch assembly 508070307 ata 


7 For two recarders/reproducers. ‘The A quantities are recommended for ordinary support. The B 
quantities ars recommended for heavy cupport (c.g. , overscac inctallations). 


MASTER PARTS LISTS 


Figure ymmended| 
an Descriptios Scully s yt 
Ret Part No. B oS 
8-7 thru 6-11 |CONTROL PANEL RELAY 
1 Relay panel, ‘st 102120000 -01) 
1 Relay panel, std 260 102120000 -02 
1 Relay panel, std 260/SP-14 +09 
1 Relay panel, 280/SP-14 with 
motion sensing |502120000 -07] 
1 | Relay panel, 280 with sensing -08} 
B101, BLOS 2/2 ah 2 (See TORQUE MOTOR ASSEMBLY) {502060000 -02) 
03, 
/B102 Djijr jada (See CAPSTAN MOTOR ASSEMBLY)5020506000 
ic101 1}a {a fi {a [eapaeitor, § md 15056126 
10102, C103 2/2 2 Capacitor, 4 mfd, 330¥ 15046126 
2 |2 Capacitor, 12.5 mfd, 330v 5127126 
1C104-C107, C109, 13] 14] 14.) 14] 14 [Capacitor 0.1 mid LOO1SAT7 1 
C110-€118, C125- 
afar |i [a [capacitor, 0.33 ma 18335104 
(C119, C120, C121 3/3 )3 |3 [3 Capacitor, 2 mid 14026105 1 
Djaji j2]2 Capacitor, 500 mid 121508076 
a) 1s Capacitor, 1,000 mid 12108076 
|CRIO1-CRI09 4a]4a]4 /9 [9 Diode, F4, 1N2483 6204463 2 
}DS101, DS102, DSI 1{2)2 /3 [3 Lamp bulb, indicator, #335 45010335 2 
1/11 ]1 [1 Connector, power input jossi31501 
Pyar jr jada Connector, electronics 035021501 
ayaa |Connector, remote, 9 pin 035020902 
aya Connector, remote, 2& pin 1035022501 
1 Monitor, connector 035170101 
|K101-K110 6/6 )6 {9 |9 Relay, Gpdt 123130306 1 2 
L103 (Sco PRESSURE ROLLER o 
ASSEMBLY) 1502050200 
L104, 105 (See TORQUE MOTOR ASSEMBLY) [502060000 
P03 rjiya Plug (dummy replacement for 
remote control), 9 pin [502120501 
1 |1 | Plug (dummy replacement for 
remote control), 25 pin 502120502, 
PIot Plug, dummy inverter input '502120600 
|R101-R104, R106- 6/7 | 7 [12] 11 | Resistor, 100 ohms 1101024 
R109, RII7-R119- 
R105 ajaqa fafa Resistor 2 ohms, ww 002020064 
R110 aye yr jays Resistor, 5 ohms, Sw jooz0s0064 
RUE, RUIZ z2jz2|2 j2 [2 Kesistor, 56 ohms: joo1seo024 
R113, R126 2/2 /)2 [2 |2 Resistor, 220 ohms joo1221024 
Ru afi ya ja fa Resistor, 10K 1103024 
RIS: afaja ja 40 ohms, Sw 12400085 
RIG aja ji fa ja 2,200 ohms 1222024 
R120, R122 2/2 8.2 ohms 1820024 
R121 dit 270 ohms, 2w 271044 
R123, R124 2\2 Resistor, 1 ohm 10033, 
/RI25- adijajaqa Resistor, 390 ohms, lw 1391034 
/R130 1 Potentiometer 1502034 
101 ajajr ja fa Switch, power )30104041 1 
3102, S103, S104, 4]4]4 [3 [3 Switch, pushbutton (unitluminated) [030203021 1 
8105, 


4__ 
7 For two recorders/reproducers. The A quantities arc recommended for ordinary support. The B 
quantities are recummeuded for heavy support (e.g-, overseas irstallations), 
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MASTER PARTS LISTS 


Figure ommended) 
and tity Per Assemb! Description Scully res Qty! 
Ret Ei e Part No. 
s105, s106, s107 4 ]2]2 [3 ]3 — [switeh, pushbatton (itluminated) | 030203023 1 
}s108 a fi fa [a | a fswiteh, tape treak 030202011 1 
}s109, s110 2/2 2 — |switeh: tension 030104021 
13109 aa JSwitch, tension (280/SP-14 only) | 030104072 1 
jsi10 afi ISwiteh. tension (280/SP-14 only) | 030104073 
sia ai [Switch, speed equalization (2 spd) | 030104061 i 
1 1] 1 |Switeh, speed equalization (2 spd) | 030101063 aja 
'Switch, speed equalization (3 spd) | 030108072 
js111,s112 1} 1 ]2|2 [Switch (microswiten) ‘030202022 1 
sii3 1 | 1 ]Switeh (microswitch) (motion 
504070307 4 
o fafa fafa red 046030039 
2 jaj2}2 |e biue 046030074 
a fa dada fa ‘046030040, 
a fa fafa fa ‘046030075 
a [1 }2 [1 ]1 Pushbutton, yettow 046030073, 
ta] }a]1 — |cover, head, metat ‘502010001 
[Spacer 502000102 
a [a }a [a | [Panet, dress, front horizontal 
lettering '502010800-01 
1 [i]t [1 [a |panet, dross, front vertical 
lettering -07] 
4 ]4 | 4 ]4 [4 [Knob selector 046010004 


¥ For two resorders/reproducers. The A quantities are recommended for ordinary support. The B 


quantities are recommended for heavy support (ec... overseas installations). 


MASTER PARTS LISTS 


Figere Oy Recommended 
and Per Description Scully | Spares Qiy? | 
Ref Assy PartNo. [A |B Y 
POWER SUPPLY suzv90u0 
(c201-c203 ‘Capacitor 1,000 mfd 012019078 
CR201-CR204 Diode, INI328. 026207342 ae 
F201, F203 Fuse. line, electronics, Samp osao1o103, | 2 | 2 
F202 Fuse, relay, 5 amp 048010105 | 4 
R201 Resistor | obm, 10 w 002010084 
rr201 ‘Transformer (AC supply) 020100001 1 
fr202 Transformer (DC supply) 020100002 1 
: Ac power cord assembly 02100500 1 
8-14, 8-15 PLAYBACK AMPLIFIER ASSEMBLYi} 303110001 
4 Card, preamplifier, Model 566 501110100 1 
g Card, power amplifier 505111000 1 
[c208 Capacitor, 0.068 mfa 18684104 
}e319, c820 Capacitor, 1,000 mfd, 50 ¥ 012019076 
jea2t Capacitor, 500 mfd, 50 v 012508076 
e323 Capacitor, 10 mfd, 12 ¥ 012017038 
CROL Diode, Zener, 1N1594 026303594 1 
)1301 Connector, power input 035021601 
13303 Connector. line output 035080332 
Rae Resistor, 47K, 1/2 9001470172 
R319 Potentiometer, | meg ohm us1us0%4 
R326 Resistor, 560 ohms, 1/2 w 001581024 
333 Potentiometer, 10K 005103044 
R334 Resistor, 80 ohms, centertapped, wy 003400064 1 
7303 ‘Transformer, output 020304001 
rB301 Terminal strip 035060201 
2 Cable, interconnect ~ mono 503140000-01| 
4 Cable, interconnect - 2 track 02] 
i Cable, interconnect - 3 track -03 @ 
: Cable, interconnect - 4 track -04 
B18 1 (op!) | REMOTE cow DELUXE tit 504210100-01 
1Ds401, Ds402, Ds403| Gen indie 8 085010335 
403 Connector, 25-pin 035012501 
RAO, RIO2 Resistor, 220 ohms 001221024 
R403 Resistor, 100 ohms ‘001101024 
13402-8404 Switch (ast forward, rewind, and ATL) ‘030208021 1 
18405, 8407 Switch (STOP, START) ‘930203041 1 
S406 Switch (record) 1030203023 
1 Cover, connector 033031212 
2 Lens, white 046030040 
i Lens, green (046030075 
2 Lens, blue 046030074 
1 Lens, yellow 046030073 
i Lens, red 046030039 


Y For two recorders/reprodicers. The A quantities are recommended for ordinary support. The B 
quantities are recommended for heavy support (e.g. overseas installations). 
tt Part of Blectrunics Assembly, Seully part wu. 508110001, (Mudel 275) 
HHf Used with motion sense cootrol units (-07, -08) only. 


MASTER PARTS LISTS 


Figure Qy [Recommended] 
and Per Description scully | Spares Qtyt 
Ref Assy Part No. A |B 
12, 8-13 ELECTRONICS ASSEMBLY 
1 tt] Chassis, electronics (non-sync): 
NAB 3-3/4 - 7-1/2 502110000-01 
NAB 1-1/2 - 15 ~02 
NAB 15 - 30 -03) 
CCIR 3-3/4 - 7-1/2 04 
COIR 7-1/2 - 15 05) 
CCIR 15 - 30 ~06 
NAB 3-3/4 - 7-1/2 = 15 ~08 
CcmR 3-3/4 - 7-1/2 - 15 -09 
502110000-11 
=12 
-13 
-14 
COIR T-1/2 ~ 15 “15 
CCIR 15 - 30 16 
NAB 3-3/4 - 7-1/2 ~ 15 “8 
CCIR 3-3/4 - 7-1/2 - 15 “19 
1 | Card, record 502110800 1 
1 | Card, bias 502110700 1 
1 | Card, playback 502111000 4 
\ceot Capacitor, 0.002 mid 010028175 
Jceo2 Capacitor, 0.0068 mid 018683104 
Ic603, co42 Capacitor, 0.01 mid 018014153 
Icoos Capacitor, 2:mfd 014026105 
jc605 Capacitor, 0.01 mtd 011014104 
1606, C633, C641 Capacitor, 0,068 mid 018684104 
es08, coo, cous Capacitor, (part of T605) 502111500 
c 
ic610 Capacitor, 0.27 mtd 018275104 
coi2 Capacitor, 0.047 mia 018474104 
co14 Capacitor, 0.001 mid 010013175 
coi? Capacitor, trimmer 800-2300 mmfa 017803106 
cos Capacitor, 0.02 mia 910025067 
1c619, C620 Capacitor, 1,000 mid, 50 ¥ 012019078 
cos Capacitor, 250 mid, 25 ¥ 012258076 
ico32 Capacitor, 0.0015 mid 011153104 
JcR603 Diode, Zener, VRIGA 028402018 1 
croot Diode, F4, 1N2483 026204483 1 
S601, DS602 Lamp, indicator, #1828 045011828 2 
Record light assy 045050003 
[2801 s802 Connector, inpat 035080331 
603 Connector, output 035080332 
[soa Connector, monitor 035170101 
605 Connector, power/signal 035023201 
606, 1608 Connector, rec, PB. 035152201 
607 Connector, bias 035151501 
IK601, K602, K603, Relay, record equalization 023130304 1 
3 | Socket, relay 035021401 
602 Coil, 820 uhy 021020143, 
L603 Coil, 270 uhy 021020137 
1.608 Coil, 500 uhy 21020114 
Meo Meter, VU 044000001 
\Qso1 Transistor, 2N2860 027286901 1 
602 Potentiometer. 5K/2.5K (Record level) 007252502 1 
603, ROS (See T605) 
R605 Resistor, 6.8K, 1/2 w 01682024 
R606, ROT, RED Potentiometer. 10K 006203025 
R608, R27 Potentiometer. 5K 006502025 
R610, R611 Potentiometer, 1K 06102025 | 


7 Non-Sync amplifiers may be modified to standard syne by means of Syne Kit, Cat. 502110502. 
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MASTER PARTS LISTS 


Figure oy Recommended) 
and Per Description Scully | Spares tyi 
Ref Assy PartNo. [A | B 
jez Resistor, 3.6K 001362023 
|Rs13, Rew, RES4 Resistor, 1K, 1/2 w 001102023, 
jR615 Resistor, variable (Helipot), 2K 006202034 
[rei7 Potentiometer, 5K (Playback level) 009502034 
IReva Resistor, 47K.5% 001470172 
IRo19 Potentiometer, 1 megohm 006105025 1 
IRe20 Potentiometer, 1K 006102024 
fRe21, R628 Potentiometer, 200 ohms 006201025 
fRe22, R633, Rege Resistor, 150'ohms, 1 w 001151034 
jRez3 Resistor, 20 ohms, ww: 002200074 
IRe2s 5 ohms, 8 w 002050074 
jRe2s, 180 ohms, 1/2 w 01181024 
IRe26 410 ohms, 5%, 1/2 w 001471023 
IResi 39 ohms: 001390024 
[R636 270 ohms, 1/2 w, 5% 001271024 
|Re37 10 ohms, '1/2 w 001100024 
JRo41, Re42 3.3K 001332024 
lesz 220 ohms, 5% 1/2 w 001221023, 
[R653 220 ohms, 5%,1/2 w, zinc 001221172 
IROS6 100 ohms, 1/2 w 901101023, 
Ines? 4.7K (factory selected) N/A 
fso01 1 | Switch assembly, mode select 502111700 1 
2 | Waters senche Spor 034302052 1 
1 | Switch, rotary 5-pos wafer (shorting) 034302051 rk 
1 | Shield 502110102 
1 | Detent, switen 036050001 
|se02 1 | Switch'assembly. meter select 502111600 1 
2 | Waters switch tps 034302042 1 
1 | Detent, switeh (036040001 
609 Switch, linearity ‘030203022 
604 Switch, termination 030104022 
601 ‘Transformer, microphone 020301001 
602 Transformer, line ‘020301002 
[r603 ‘Transformer, output 020304001 
[reo Transformer, syne 020305003, 
[ros Transformer, bias trap 502111500 
1 | Panel, front 502110101 
1 | "Strip, dress 502110103 
1 Knob (line termination) 046010001 
2 Knob (mode, meter select) 046010002 
2 Knob (level contro}) 046010003 
je-12, 8-13 1 | BIAS CARD 502110700 
Jczor Capacitor, 680 pt 013682153, 
jc702 Capacitor, 75 mid 012757046, 
:708, C105 Capacitor, 0.01 mfd 018014153, 
foe Capacitor, 0.1 mfd 010015067 
"706 Capacitor, 0.47 mfd 019475067 
|cv07, c710 Capacitor, 0.033 mid 018334108 
\c7os Capacitor, 0.0015 mid 011153104 
\c709 Capacitor, 0.015 mfd 018154104 
levi Capacitor, 0.047 mid 018474104 
lev12 Capacitor, 0.33 mfd 019335087 
lcv13 Capacitor, 2700 pf, 45%, mica 013273153 
jev14 Capacitor, 22 pf, +5%, mica 013221153 
icv15 Capacitor, 68 pf, *5%, mica 013681153 
IcR701, cr702, cR703| Diode, 1N270 028102270 1 
IL7o1 Inductor, 10 mhy 021020156 
ju702 Inductor, 10 mhy 921040142 
por Transistor, 2N2102 027210201 1 


{ For two recorders/reprodicers. The A quantities are recommended for ordinary support. The B 
quantilies are recommended for heavy support (e.g. overseas installations). 
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MASTER PARTS LISTS 


Figure oy [Recommended 
and Per Description Scully | Spares Qty} 
Ref Assy Part No. [A |B 

Transistor, 2N2270 027227003 
Resistor, 1K, 1/2 w 01102023, 
Resistor, 100 ohms 901101023, 
Resistor, 1.2K, 5%, 1/2 w 001122023 
Resistor, 2.7K, 5%, 1/2 w 001272023 
Resistor, 10 ohms, 1 w 001100034 
Resistor, 8.2K, 1/2 w 001822024 
Resistor, 15K, 1/2 w 001153024 
Resistor, 33 ohms 001330024 
Trimpot, 5K 006053026 
Transformer 502110701 
Transformer 502110702 
Transformer 021020315 
Transipad 025010083 
8-12, 8-13 1 | RECORD CARD 502110800 
801, C803 Capacitor, 25 mfd, 12 v 012257036 
802, C804, C852 Capacitor, 200 mfa, 3 v 012207006, 
Capacitor, 0.01 mid 11014104 
Capacitor, 50 mfd, 12 12507036, 
Jeso7. cas1,c853, Capacitor, 100 mfd, 12 ¥ ‘12018036 
Capacitor, 10 mfd, 12 v 012017036 
Capacitor, 1 mfd,'3v 010016007 
Transistor, 2N508 027050804 

Diode, 1N457 028202457 1 

801, 853, Q854 Transistor, 2N508 027050804 2 

02 Transistor, 2N527 027052704 1 
Choke, 10,000 pHY 21040142 
/RGOL, RASI, REDE Resistor, 4.7K, 1/2 w 001472024 
R802 Resistor, 33K, 1/2 w 001333024 
Re08 Resistor, 1.8K, 1/2 w 001162024 
R604 Resistor, 930 ohms, 1/2 w 001331024 
R605, RaS4 Resistor, 47 ohms, 5%, 1/2 w 001470023, 
|Re06 Resistor, 1.5K, 1/2 w 001152024 
R807 Resistor, 4.7K, 5%, 1/2 001472023, 
irae Resistor, 82 ohms, 1/2 w 001620024 
'Re09 Resistor, 6 ohms, 5%, 1/2 w 001560023, 
'Ra10 Resistor, 56 ohms, 1/2 w 001560024 
[RB11, R813, RASS Resistor, 1K, 1/2 w 001102024 
JRE12, RAL4, RES, Resistor, 22K, 1/2 001223024 

RAG 

(R857 Resistor, 270 ohms, 5%, 1/2 w 001271023 
IRase Resistor, 1K, 5%, 1/2 w 001102023 
IR859, R852 Resistor, 10K, 1/2 001103024 
[R861 Resistor, 47K, 1/2 w 001473024 
jg-12, 8-13 1 | PLAYBACK CARD, MODEL 368 502111000 
icoor Gameton Toma ee 016017226 
[c905 10 mfd, 12 v 012017036 
jea02 0.01 mid 010014175 
ic903 470 pid 010473157 
ica04 25 mid, 12 ¥ 012257036 
\c906, can Capacitor, 150 mfa, 3 ¥ 012158006 
\co07 Capacitor, 100 mfd, 12 v 012018036 
\c909 Capacitor, 0.001 mfd, 100 ¥ 010013175 
lco10 Capacitor, 200 mfd, 3¥ 012207008 
ica12 Capacitor, 0.0033 mid 010392175 
[c913, cas Capacitor, 50 mid, 12 v 012507036 
|ca15. ca16 Capacitor, 300 mfd, $v 012308006 


| For two recoriers/reprodicers. Tha A quantites are recommended for ordinary support. The B 
quantities are recommended for heavy support (e.g. overseas installations) 


TL 


MASTER PARTS LISTS 


Figure ay Recommended 
and Per Description scutly | Spares Qty? 
Ref Assy Part No. [A |B 
lco17, core Capacitor, 0.01 itd onn014104 
\Q301-q903 Transistor, 2N4250 027425002 1 
\Q905 Transistor, 2N697 027069704 1 
\Qa06 Transistor, 2N527 027052704 1 
1901, R905 Resistor, 1 megohm, 1/2 w, zinc 001105172 
i902 Resistor, 27 ohms, 5% 001270023 
1R903, Resistor, 220 ohms, 5% 001221023 
IR908 Resistor, 82 ohms, 1/2 w 001620024 
1906, Resistor, 220K, 1/2 w 001224024 
|R907 Resistor, 100K, zine 001108172 
IR908 Resistor, 2.7K, 5% 001272023 
1R909 Resistor, 1200 ohms, 5% 001122023 
IR910 Resistor, 5.6K 001562024 
[ROL, R912 Resistor, 100K 001108024 
IRo13 Resistor, 15K 001153024 
IROLd Resistor, 47K 001473024 
IRO15, Resistor, 270 ohms 001271024 
IROL. Resistor, 1K 001102024 
R917 Resistor, 4.7K, 5% 001472023, 
R918 Resistor, 2.2K 001222024 
JRO19 Resistor, 47 ohms 001470023, 
1920 Resistor, 1.5K 001152024 
}R921 Resistor, 2.2K. 5% 001222023, 
1922, R927, ROZE Resistor, 8.2K, 5% 001822023, 
1929, ROSD Resistor, 47 ohms 001470024 
IR931 Resistor, 220 ohms, zinc 001221172 
le-14, 8-15 1 | PREAMPLIFIER MODEL 566 501110100 
in Model 275 onl 
jcoor Capacitor, v 016017226 
\c902 Capacitor, 0.01 mfd, disc 10014175, 
|c903, co09 Capacitor, 0,001 mfd, 100 v 010013175 
Ica0a Capucitor, 25 mid, 12 012257036 
Ic905, co08 Capacitor, 10 mfd, 12 012017036 
\c906, ca11 Capacitor, 150 mfd, 3¥ 012158006, 
\c907 Capacitor, 100 mfd, 12 v 012018036 
ico10 Capacitor, 200 mid, 3v 012207006 
icore Capacitor, 0.0033 mid 910332175, 
Ic913, cord Capacitor, 50 mfd, 12. 012507036, 
Ico15, c16 Capacitor, 300 mfd, 12 ¥ 912308008, 
Ic917, co18 Capacitor, 0.01 mid 011014108 
|Q901, 902, @o09, ‘Transistor, 24250 027425002 2 
‘Qo04 
105 Transistor, 2N697 027080704 1 
106 Transistor, 2N527 027052704 1 
1R901, R905 Resistor, 1 megohm, 1/2 w 001105024 
R902 Resistor, 330 ohms, 5%, 1/2 w 001331023, 
[R903 Resistor, 220 ohms, 5% 001221023, 
jr904 Resistor, 470 ohms, 1/2 w 001471024 
iR906 Resistor, 220K, 1/2 w 001224024 
'R907 Resistor, 100K 001104024 
i908 Resistor, 2.7K, 5%, 1/2 w 001272023 
jR909 Resistor, 620 ohms, 5%, 1/2w 001821023 
IR910 Resistor, 3.6K 001562024 
[R911, ROI2 Resistor, 100K 001103024 
[R913 Resistor, 15K, 1/2 w 001153024 
jro14 Resistor, 47K 001473024 
[Rois Resistor, 270 ohms 001271024 
iRa16 Resistor. 1K 001102024 


¥ For two recorders/reproducers. The A quantities are recommended for ordinary support. The B 


quantities are recommended for heavy support (¢.g., overseas installations). 
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MASTER PARTS LISTS 


Figure oy [Recommended] 
and Per Deseription Scully | Spares Qtyt 
Ref Assy PartNo [A [8 
ROIT 01472098 
O18 001222024 
ROLa 001470023 
920, 901152024 
021 01222023 
R922 01822023 
O23 001152023, 
R924, RO25 001560023, 
R926 Resistor, 150 ohms 001151024 
R927, ROE Resistor, 8.2K, 5%, 1/2 001822023 
929, R930 Resistor, 47 ohms 001470024 
931 Resistor, 220 ohms, 5% 01221023 
8-14, 8-15 1 | POWER AMPLIFIER (Used in Model 275 only) 505111000 
‘e101 Capacitor, 10 mfd, 12 012017036 
je1002 Capacitor, 150 mfd, 50 v 012158076 
CRIOOL Diode, 1N457 028202457 1 
CR1002 Diode, 1N270 028102270 1 
cri003 Diode, FA, 1N2483 oze204483 1 
R101, ROO Resistor, 1 ohm, 1.5 w 002010033 
R102 Resistor, 220 001221023 
1003, R105 Resistor, 2.7K, 5%, 1/2 w 01272028 
006 Resistor, 150 chms, 1/2 w 001151024 
007 Resistor, 100 ohms, 1/2 w 001101024 
R108 Resistor, 1.5K, 1/2 w 1001152024 
R109 Resistor, 10K, 1/2 w 1001103024 
R1010 Resistor, 680 ohms, 1/2 w 001681024 
Ruo11 Resistor, 270 ohms, 1/2 w 001271024 
RIO12 Resistor, 33K, 1/2 w 001333024 
}Q1001, 1005 Transistor, 2N627 027052704 1 
11002, qi004 Transistor, 2N2147 027214701 1 
}Q108 Transistor, 2N2270 027227005 1 
ACCESSORY PARTS 
‘Remote control unit (with 20-f1 cable) 502210100 
Remote control unit, deluxe}? 504210100-01, 
Extender, playback card 502111400 1 
Extender, record card 502111300 1 
Extender, oscillator card 502111200 1 
Manual, instruction (280, 275) ‘000502000 
Oil, lubricating 2-02, bottle 1082000001 1| 2 
Alignment toot 061008276 1 
Wrench set, allen ‘061000605 1 
Case, portable, transport/electronics (2 track) | 502500000 
Case, portable, transport/electronics (4 track) -01 
Case, portable, transport only 502500100 
Case, portable, electronics only 502500200 
Case, head assy, 1/4 - 1/2" 502700000 


T For two recorcers/reproducers. The A quantities are recommended for ordinary support. The B 
quantities are recommended for heavy support (e.g-, overseas installations). 
tf Used with motion Sense Control units (-07, -08) only. 


7-13 


SECTION 6 


REFERENCE DRAWINGS 


8-1/8-2 


REFERENCE DRAWINGS 


LEGEND 
1. Hold down knob 17, Reel stabilizer pulley 
2. Reel centering bib 18. Tension spring 
3. Reel platform assy 18. Spring adjustment collar 
4. Torque motor brake plate 20. Stabilizer shalt 
5. Torque motor |. Reel stabilizer top bearing 
6. Brake dise assy - Reel stabilizer lower 
7. Brake plate assy bearing 
8. Brake plate so.enoid assy 23. Lower bearing retainer, 
9, Brake spring adjustment nut curved 
10. Brake spring (2. Lower bearing retainer, 
11. Teflon brake guide flat 
12, Motor solenoid connector 25. Flywheel, cast iron 
13. Brake plate plunger 26. Tape lift toggle assy 
14, Felt plunger 27. Manual tape lifter guide assy 
15. Reel stabilizer tension arm 28. Pyrex guide rod 
16. Tape guide, 1/4 inch 29. Dress knob 


Figure 8-1. Side View of Tape Transport 
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LEGEND 


Machine screw 

Machine screw, azimuth adj 

Erase head stack assy 

Machine screw, zenith adj 

Erase or record head mounting 
sub-plate 

Record head stack assy 

Scrape filter assy 

Co-netic housing 

Playback head stack assy 


. Playback head mounting sub-plate 


Carbide tape guide 
Set screw 


. Head bridge assy top plate 
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REFERENCE DRAWINGS 


Figure 8-2. Magnetic Head Assembly, Exploded View 
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LEGEND 


Tape break arm 

‘Tape break microswitch 
‘Tape guide, 1/4 inch 
Sleeve bearing 

Spring 

Spring adjusting collar 


peer 


Figure 8-3. Tape Break arm Assembly 
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Automatic Front Shield Assembly 


1, Automatic front shield hinge 
2. Automatic front shield spring retainer screw 
3. Front shield 
4, Automatic front shield hinge plate 
5. Automatic front shield positiozing screw 
6, Automatic front shield spring retainer 
7, Automatic front shield spring 
8. Automatic front shield plunger 
9. Automatic front shield micro switch 
10, Automatic front shield micro switch mounting plate 
11, Automatic front shield solenoid 
12, Automatic front shield air pot 
13. Automatic front shield air port adjusting valve 


Figure 8-4. Automatic Front Shield Assembly 
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Automatic Tape Lifter Assembly 


1, Automatic tape lifter defeat knob 

2, Automatic tape lifter defeat lever 

3. Automatic tape lifter defeat lever linkage 
4. Automatic tape lifter arm 

5. Automatic tape lifter finger 

6. Automatic tape lifter bearing housing 

7. Automatic tape lifter connecting rod 

8. Automatic tape lifter actuating arm 

9. Automatic tape lifter compression spring 
10. Automatic tape lifter plunger stop 

11, Automatic tape lifter small felt pads 

12. Automatic tape lifter plunger stop collar 
13. Automatic tape lifter large felt pads 

14, Automatic tape lifter solenoid plunger 
15. Automatic tape lifter solenoid 

16, Automatic tape lifter damping piston 

17, Automatic tape lifter damping adjustment 


Figure 8-5. Automatic Tape Lifter Assembly 
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3. VOLTAGES ARE £5 VAC, 


Figure 8-6. De Power Supply, Schematic Diagram 
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Figure 8-7. Model 280 and Early Model 280/SP-14 
Power and Control Circuits, Schematic Diagram 
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Figure 8-8. Model 280 with Motion Sensing, Power and 
Control Circuits, Schematic Diagram 
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Figure 8-9. Model 280/SP-14, Power and Control 
Circuits, Schematic Diagram 
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Figure 8-10. Model 260/SP-14 with Motion Sensing, 
Power and Control Circuits, Schematic Diagram 
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Figure 8-11, Model 275 Reproducer, Power and Control 
Circuits, Schematic Diagram 
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REVISION RECO 


gure 8-12. Electronics Schematic Diagram, All 
of Model 260 (Sheet 1 of 2Sheets) 
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Figure 8-12. Electronics Schematic Diagram, All 
‘Versions of Model 280 (Sheet 2 of 2 Sheets) 
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Figure 8-13. Electronics Circuit Cards, All Models 280, Parts Location Diagrams 
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PREAMPLIFIER CAT. SOIIOIOO 4 


Figure 8-14. Model 275 Electronics Schematic Diagram 
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Figure 8-15. Model 275 Electronics Circuit Cards, 
Parts Location Diagrams 
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RECORD PBACK 
CONNECTIONS FOR MULTI- 
TRAGK HEAD CONFIGURATION 
PINS A-B TRACK-I (Fute /mace TRE? 
PINS G- D TRACK-2(2/aTR track) 
PINS E- F TRACK3 


PINS H-J TRACK4 


RECORD 


P.BACK 


T1909 


REFERENCE DRAWINGS 


NOTES 


ALL VIEWS SHOWN FROM WIRING 
SIDE. 


DOTTEDLINEINDICATES ONE CABLE, 
HEAVY LINE INDICATES SOLID JUMPER. 
2.5MH CHOKE ADDED WITH .002MFD. 
CAPACITOR ON ALL MULTI-TRACK UNITS, 
FROM P605-12 TO P605-28 THESE COM- 
PONENTS ARE LOCATED ON INTERCONNE-~ 
CTING CABLE BRACKET. 

HEAD CONNECTIONS SHOWN ARE FOR MONO- 
CABLES. 

IN ALL MULTI-TRACK CABLES ALL POWER 
AND CONTROL CONNECTIONS ARE PAR- 
ALLEL. 

INSIDE SHIELD OF RB. HEAD LEAD. 

IN CABLE TO JII1O BUT NOT CONNECTED. 


Figure 8-16. Interconnecting Cable Schematic, All 
Models 260 
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REFERENCE DRAWINGS 


Notes 


ALL VIEWS SHOWN FROM WIRING 
Side. 


DOTTEDUINE INDICATES ONS CHRLE 
WEAVY LIME INDICATES Soci 3OMmER 


we 


Figure 8-17. Model 275, Interconnecting Cable 
‘Schematic 
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Figure 8-18. DeLuxe Remote Control Unit, Cat. No. 
504210100-01, Schematic Diagram (for Motion 
Sensing Models 280 and 280/SP-14) 
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PROFESSIONAL TAPE PRODUCTS WARRANTY 


Motors and tape heads (reproduce, record and erase) are quar- 
anteed for 90days from delivery date and will be replaced at no charg: 
All other parts are guaranteed for one year, subject to a charge for 
labor only after a 90-day period. 


WARRANTY CONDITIONS 


1, Within ten days from delivery date, original using bayer 
shall have properly filled out and returned the warranty validation 
card to Scully, 


2. Defective equipment mustbe returned, transportation charges. 
prepaid, to dealer from which equipment was originally purchased, un 
less said dealer agrees to inspect or repair at user's premises. 


8, This warranty is aot valid if equipment has been repaired or 
altered in any method other than Scully approved techniques; if this 
equipment has been subjected to excessive current, misuse, negligenc 
oor has had its serial number removed, alteredor defaced in any manner. 


4, Replacement parts supplied und: 
the urexpired portion of the original warranty. 


this warranty carry only 


‘SOLE WARRANTY 


‘This warranty is in lew of all other warranties, expressed or 
implied, and all other obligations or liabilities on the part of the manu~ 
facturer. No person, including any dealer, representative or agent of 
Seully is authorized to assume for Scully any liability in its behalf or 
fn ils name, except to refer purchasers to this warranty. Scully shall 
not be able for claims, demands, or damages of any nature, however 
denominated, 


Scully reserves the right to modify oF change the equipment, In 
whole or in part, at any time prior to delivery, in order to include re- 
finements deemed appropriate by Scully, without incurring any lability 
to supply new equipment in accordance with earlier specifications, or 
to somodity or change any equipment previously delivered. 


THE SERVICE AND RETURN OF WARRANTY COVERED EQUIPMENT 


When necessary to return parts or equipment for replacement or repair, please 
wire, write or phone Scully Recording Instruments Company for return authoriza~ 
tion, supplying the following: 


‘A. Thoroughly identify the part in question by using the part number and de- 
scription in the manual parts list. 


B. Identify the type, mode! number, and serial number of the unit in which it is 
used, 


C. Give the date of purchase and name of distribu:or or supplie 


D. Describe the nature of defect and reason for replacement or service. 


‘The Beaty Recording Instruments Company maintains a factory repair service 
department for In Warranty and Out Of Warranty repeir of Scully equipment: It is 
intended to serve the customers who arenot fam hist wiunsoutly ead pment to make 
use of the Scully Service Consultation facilities, or whose difficulties cannot be 
solved by local service representatives or phone calls. 


For all In Warranty units or parts, there will be no labor or handling charge if 
the unit or part complies with the terms and conditions of the Warranty, in the 
judgment of Scully Recording Instruments Company. Should the terms and condi- 
tious of the Warranty be violated, there will be a miaimum labor and handling fee 
plus the cost of the parts replaced. 


‘The Scully Recording Instruments Company will promptly supply the necessary 
replacement or service. PLEASE DO NOT return the original componentuntil 
specifically requested to do so. 


‘SUPPLEMENTARY TECHNICAL DATA AND INSTRUCTION MANUAL REVISIONS 


‘Supplementary technical data in the nature of service bulletins engineering change notic 
mended modifications, etc. will be issued for the Models in this manual when appropriate, 


recom= 


Instruction manual revisions, supplements, or corrections will also be issued when warranted 


‘These data are issued in loose - leaf form and, when received, should be bound behind this page for 
convenient reference. 


‘TO ASSURE YOUR EARLY INCLUSION ON OUR MAILING LIST, FILL OUT YOUR WARRANTY CARD 
AND RETURN IT IMMEDIATELY TO: 


Scully Recording Instrumente Co, 
Division of Dictaphone Corp. 
'480 Bunnell Street 
Bridgeport, Conn. 08607 


‘Telephone 203-335-5148 


®Scully 
“tea SERIES FINAL TEST REPORT 
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CAUTION — Demagnetize heads before starting test procedure! 


1. Playback Alignment Response 
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16, Type & Serial No. of Motor | Co u/uy a 


